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ABSTRACT 

Monitoring of two conservation significant bat species, the 
Pilbara Leaf-nosed Bat, (the Pilbara form of the Orange Leaf¬ 
nosed Bat, Rhinonicteris aurantia) and the Ghost Bat 
(Macroderma gigas), indicate that small colonies of both exist 
in the area centred within Mesa 3 of the Poondano mining 
project area, Pilbara, Western Australia. 

Mineral exploration commonly coincides with high quality 
habitat for these species and habitat destruction represents 
a key threat to their persistence. Resource evaluation 
drilling operations at the ore body were carried out within 
the project area in November 2009. During these operations 
several caves used by the Ghost Bat were instrumented for 
sound and vibration measurement and observed for impact 
of drilling on bat activity. The instrumentation measured 
temperature, humidity, sound and vibration within the 
caves as drilling proceeded nearby. In addition an ultrasonic 
call detector was placed in one cave used by the Pilbara 
Leaf-nosed Bat and the Ghost Bat to monitor activity 
throughout the drilling operations. 

When the drilling was occurring at a distance of 20 m from 
the cave’s known inner extremity, sound and vibration 
disturbance levels within the caves did not cause the bats 
present, including Ghost Bats, to abandon the cave. 
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Maximum vibration levels between 0.5 to 0.9 mm/s and 
sound levels up to 70 dB(A) were recorded during drilling 
operations at 20 m distance at these caves. Levels of 0.4 to 
0.6 mm/s and 60 dB(A) were recorded when drilling was 
occurring at 50 m distances. Baseline sound and vibration 
levels measured were 45 to 50 dB(A) and 0 mm/s 
respectively. 

In one case the drilling penetrated a cavity at the rear of an 
unoccupied cave. This caused vibration and drill fluid 
spillage levels sufficient to severely disrupt bat fauna 
should they have been present within the cave. 

It is concluded that maximum sound and vibration levels 
within a cave caused by ore body drilling operations at a 
minimum drilling distance of 50m from any known 
internal extension of the cave (60 dB(A) and 0.6 mm/s) will 
likely not result in the bats abandoning the cave. 


INTRODUCTION 

During a fauna survey of the 
Poondano mining project area in 
the Pilbara region of Western 
Australia, the presence of the 
Ghost Bat Macroderma gigas and 
the Pilbara form of Rhinonicteris 
aurantia (Pilbara Leaf-nosed Bat) 
was confirmed at Mesa 3. Under 
the Commonwealth EPBC Act 
(1999) the Pilbara Leaf-nosed Bat 
is Vulnerable whereas the Ghost 
bat is not listed. Both species are 
listed as conservation significant 
in Western Australia with the 
Pilbara Leaf-nosed Bat as Vul¬ 
nerable under the Wildlife 
Conservation Act (1950) and the 
Ghost Bat as Priority 4 (a taxa in 
need of monitoring) by the 
Department of Parks and Wild¬ 
life (DPaW). The Ghost Bat is 
listed as Vulnerable by Inter¬ 
national Union for Conservation 
of Nature and Natural Resources 
(lUCN) Red List (2012). 

The Ghost Bat is a large 
carnivorous bat at 130 g and the 
Pilbara Leaf-nosed Bat is a small 


insectivore at 9 g (Churchill 
2008, Van Dyck and Strahan 
2008). The resident population of 
Ghost Bats was estimated at 
approximately 30 over the period 
of the survey using a com¬ 
bination of visual searches and 
ultrasonic call detection systems. 
Approximately five Pilbara Leaf¬ 
nosed Bats were also detected. 

The fauna survey was conducted 
over several weeks during 
September and October of 2009, 
corresponding to the latter part 
of the dry season. The study area 
consists of a line of eight 
ironstone capped mesas immedi¬ 
ately adjacent to Petermarer 
Creek approximately 25 km east 
of South Hedland and 7 km 
south of the Great Northern 
Highway in the north west of 
Western Australia. These mesas 
form the first rocky upland 
adjacent to the coastal plain. 
Within these mesas, caves occur 
in the ironstone, just above the 
basal rock formation. The site is 
significant for both species. For 
the Ghost Bat a population of 
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this size adjacent to the coastal 
plain and so close to a major 
suburban location is unusual. 
For the Pilbara Leaf-nosed Bat, 
the number of confirmed Pilbara 
locations capable of supporting a 
population throughout the dry 
season is very limited (Armstrong 
2001, Churchill 2008, Van Dyck 
and Strahan 2008). 

Both the Ghost Bat and Pilbara 
Leaf-nosed Bat are known to use 
caves with specific diurnal 
roosting conditions (Jolly 1988, 
Churchill 1991, Baudinette et al 
2000, Armstrong and Anstee 
2001). The Pilbara Leaf-nosed Bat 
requires day roosts in wet caves 
or mines where high humidity 
levels are maintained during the 
dry season to facilitate successful 
breeding in the wet summer 
season. Both species are known to 
forage along riparian lines of the 
Pilbara (Armstrong 2001, 
McKenzie and Bullen 2009). The 
Ghost Bat is able to move 
reasonable distances as long as 
alternative suitable roosts are 
available. In contrast, the Pilbara 
Leaf-nosed Bat is known to 
dehydrate and die within hours 
in the heat of the Pilbara dry 
season. Both species are known to 
reproduce early in the summer 
season in the Pilbara with the 
Ghost Bat births timed for 
November (Douglas 1967, 
Armstrong and Anstee 2000) and 
the Pilbara Leaf-nosed Bat timed 
for December (Armstrong 2001, 
Van Dyck and Strahan 2008). 

The Ghost Bat is known to be 
sensitive to disturbance (Douglas 
1967, Van Dyck and Strahan 
2008) such as vehicle or 
helicopter sound after which it 


often temporarily leaves its roost 
cave (Authors’ unpublished 
observations). Large raptors are 
known to target and chase if it 
departs from its roost cave 
during daylight hours after such 
a disturbance (Authors’ un¬ 
published observations). 

Presence of these species at cave 
26 on Mesa 3 was confirmed 
during an initial September/ 
October 2009 survey and again 
during the November 2009 and 
February 2010 visits. During all 
visits, Pilbara Leaf-nosed Bat 
echolocation calls at this cave 
were detected one to two hours 
after sunset and then between 
midnight and dawn. This 
consistent pattern indicates that 
this cave supports a population 
of Pilbara leaf-nosed Bats by 
foraging or possibly roosting bats 
rather than hosting occasional 
visits. Ghost Bats were sighted 
roosting inside cave 26 in 
daytime and up to 30 of their 
echolocation calls per night were 
also recorded during the 
September/October survey. 
Additionally their presence was 
also recorded during the 
November and February visits. 
Ghost Bat presence at a number 
of other caves on the mesas was 
also proven during the first 
survey visit based on presence of 
middens, visual sightings and 
echolocation recordings. Overall, 
mesa 3 was found to have the 
highest level of Ghost Bat 
activity generally in the study 
area. Two other cave roosting bat 
species, the Common Sheath¬ 
tailed Bat (Taphozous georgianus) 
and the Inland Cave Bat 
{Vespadelus finlaysoni) were also 
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detected during the first survey 
in a number of the caves on the 
mesas, including cave 26. 

Due to the known impact of 
disturbance on these species, this 
study was instigated to assess the 
direct effect of the noise and 
vibration generated by mineral 
deposit evaluation drilling on 
top of the mesa, directly above 
the caves containing the bats. 

METHODS 

Study Area 

Nine caves (c2, cl2, c26, c27, c29, 
c30, c31, c34 and c40) where 
Ghost Bats have been recorded 
previously were chosen for 
sound and vibration monitoring 
during the November 2009 visit. 
These caves were directly under¬ 
neath the planned drill pattern 
and were either shown to 
contain Ghost Bats during the 


first survey visit or were deemed 
similar in structure. The caves 
were on four of the mesas. The 
mesas occur in an east-west line 
and extend over a length of 
approximately 4 km. Each mesa 
is between 200 to 400 metres 
long and is capped by channel- 
iron deposit ironstone laid down 
in a palaeoriver channel. The 
details of these locations are 
included in Table 1 below. 

One site, cave 26 on mesa 3, 
where Pilbara Leaf-nosed and 
Ghost Bats had been detected in 
small numbers the previous 
September, was instrumented 
with echolocation recorders to 
determine whether the bats re¬ 
mained throughout the drilling 
operations. Due to the sensitivity 
of these species, drilling was 
prohibited within 50 m of the 
projected internal extent of this 
cave. 


Table 1. Location of recording equipment at each cave surveyed. 


Date 

Mesa 

Number 

Cave 

Number 

Easting 

Northing 

Position of 
Transducers 

5 Nov 

2 

12 

692220 

7737163 

2 m inside cave 

6 Nov 

4 

40 

691301 

7737106 

Vibration recorded 

2 m inside cave. 
Sound recorded at 
cave entrance 

11 Nov 

3 

34 

691915 

7737083 

2 m inside cave 

11 Nov 

3 

31 

691812 

7737048 

2 m inside cave 

12 Nov 

3 

30 

691700 

7737046 

2 m inside cave 30 

12 Nov 

3 

29 

691683 

7737049 

2 m inside cave 29 

13 Nov 

9 

2 

692534 

7737233 

2 m inside cave 

13 Nov 

3 

26 

691595 

7737099 

3 m within cave 


Projection is GDA 94, zone 50. 
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Survey Timing and Weather 

The sound and vibration study 
was conducted between 5 and 13 
November 2009. This was during 
a hot and humid period. Each 
study day was fine with 
minimum and maximum tem¬ 
peratures between 25 and 40 °C. 
The drilling operations were 
supervised (by SC in capacity of 
Supervising Ecologist). Other 
than the drilling, no activities 
were conducted that could 
directly impact upon the bat 
fauna present. 

Instrumentation 

Time histories of sound and 
vibration levels were logged 
using calibrated equipment. 
Sound logs were recorded using 
an analyser/recorder (Bruel & 
Kjaer, Denmark, model 2250) and 
vibration logs were recorded 
using a vibration and blast¬ 
monitoring unit (Texcel, 
Brisbane Australia, model GTM) 
fitted with a tri-axial accel¬ 
erometer transducer. Vibration 
data were corrected for a syste¬ 
matic bias of 0.07 mm/s apparent 
in the raw data at a time when 
there was no vibration source 
operating nearby. This bias was 
evident at the beginning of data 
collection on each day and at 
each cave. Sound data was 
presented as A-weighted sound 
pressure levels. This is the local 
air pressure deviation from 
ambient caused by the sound 
waves. A-weighting is a common 
method of presenting recorded 
sound data for consistent 
comparison with other environ¬ 


mental noise studies. Supple¬ 
mentary sound data were 
collected using an un-calibrated 
hand held sound level meter 
(DSE model Q1362). 

Echolocation recordings were 
collected from cave 26 con¬ 
tinuously from sunset to sunrise 
(after recommendations in 
Environmental Protection Au¬ 
thority and Department of 
Environment and Conservation 
2010) using an Anabat 11 
echolocation recorder (Titley 
Scientific Australia) connected 
to a digital recorder (Sony, Japan, 
Minidisk model MZ-NH700). 
COOL EDIT 2000 (now available 
as AUDITION from Adobe 
Systems Inc.) was used to display 
each sequence for identification. 

Systematic Sampling 

The contractor proposing to 
mine the tenement carried out a 
program of drilling prior to the 
summer season to confirm the 
ore grade and extent. This pro¬ 
gram was carried out using a 
small Reverse Circulation pneu¬ 
matic percussion drill rig 
operating at 2400 kPa (350 psi) 
drilling 160 mm diameter, 10 m 
deep holes during daylight hours 
and was supervised by an 
ecologist. Holes were drilled at 
the vertices of a 10 m by 40 m 
grid on each mesa top. This 
caused a small number of holes 
to approach within a horizontal 
distance of 50m from the caves 
used by the target species. 

Sound and vibration monitoring 
equipment were placed in each 
study cave as the drilling pro- 
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gram approached its location. 
The transducers were placed 
approximately 2 m inside each 
cave entrance except where 
noted (Table 1) and a short 
inspection was made of the cave 
interior to visually check for 
Ghost Bat presence. This distance 
was chosen in accordance with 
occupational health and safety 
regulations and to give repre¬ 
sentative signal levels from the 
cave interior without disturbing 
the bats roosting within the cave 
prior to the drilling operation. To 
prevent any unintended inter¬ 
ference while observing, the 
ecologist was positioned between 
10 and 20 m from the cave 
entrance during the drilling op¬ 
eration to observe any unusual 
daylight bat activity including 
bats visible in the cave mouth, 
either flying or clinging to the 
wall, or exiting. Following com¬ 
pletion of the daily drilling 
program, the instrumentation 
was removed from the cave 
mouth and the visual check 
repeated. 

Except for cave 26, data were 
recorded during daytime drilling 
operation at distances of 50 to 20 
m, in 10 m descending intervals, 
from the caves innermost 
known extremity based on 
assessments made of cave depth 
during the first survey. 

As part of the study, a night-time 
echolocation survey was con¬ 
ducted to confirm whether the 
two targeted species had 
abandoned cave 26 during the 
drilling operations. This survey 
consisted of completing over¬ 


night bat sound recordings at the 
cave mouth, with the detector 
oriented vertically, beginning at 
late afternoon. These recordings 
were made on each night from 5 
to 12 November 2009. Calls by 
Ghost Bats and Pilbara Leaf¬ 
nosed Bats were logged. 

RESULTS 

Sound and vibration levels 
increased in each cave monitored 
as the drilling operations ap¬ 
proached (Table 2). Average and 
maximum A-weighted sound 
levels recorded at the 20 m 
distance were of the order of 63 
and 70 dB(A) respectively (Table 
3). 


Table 2. Effect of distance on sound 
and vibration levels. 



50 m 

40 m 

30 m 

20 m 

Average 

sound 

level 

dB(A) 

Average 

52.5 

54.8 

55.0 

63.3 

Std dev 

8.04 

7.11 

4.30 

6.1 

n 

6 

6 

5 

3 

Maximum 

vibration 

level 

mm/s 

Average 

0.25 

0.36 

0.30 

0.27 

Std dev 

0.24 

0.32 

0.35 

Note 1 

0.19 

n 

5 

5 

5 

5 


Note 1. High vibration level measured 
when drill penetrated cave 34 is not 
included. 
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Table 3. Summary of maximum sound and vibration measurements. 
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50-20 0.01 0.13 N/A No damage No bats exited cave during drilling. 

50 - 20 0.02 0.20 ~48 No damage No bats exited cave during drilling. 

One Ghost Bat seen inside cave 

50 - 20 0.07 0.58 ~59 No damage No bats present 





Average vibration levels within 
the caves during general drilling 
operations were in the range 0.05 
to 0.20 mm/ s for most caves (see 
Table 3). The maximum vibra¬ 
tion levels recorded at the 20 m 
distance from caves containing 
Ghost Bats, when the drill did 
not penetrate the cave, were in 
the range 0.5 to 0.9 mm/s (Table 
3). 

These levels compare to baseline 
sound and vibration levels 
without the drill rig operating 
that were 45 to 50 dB(A) and 0 
mm/ s respectively 

No bats were observed at any 
cave entrance or to depart the 
cave being observed during the 
drilling operations. 

Average sound and vibration 
levels were significantly higher 
at cave 34 on mesa 3 during 
drilling operations at 20 m 
distance when the drill hit a 
cavity at the rear of the cave. 
Excessive levels of sound and 
vibration resulted from the 
intrusion and a cloud of dust 
was visible exiting the cave. 
Subsequently the walls of the 
cave were observed to be covered 


in a spray of drill fluid. No bats 
occupied this cave, however, 
should any bats have been 
present they would certainly 
have been impacted by this 
occurrence. 

The continued presence of 
Pilbara Leaf-nosed and Ghost 
Bats at cave 26 was confirmed 
each night during the drilling 
operations with the exception of 
Pilbara Leaf-nosed Bats on the 
night of 12 November (Table 4). A 
subsequent visit in Pebruary 2010 
confirmed the continued 
presence of both species. 


DISCUSSION 

Drilling within 20 m of the roost 
cave resulted in sound and 
vibration levels that have not 
caused Ghost Bat or other 
common insectivorous bat 
species to exit or abandon caves. 
Drilling within 50 m of the 
known Pilbara Leaf-nosed Bat 
roost cave resulted in sound and 
vibration levels that have not 
caused this species to abandon 
cave 26. The sound levels 
measured, up to 70 dB(A), are 


Table 4. Pilbara Leaf-nosed and Ghost Bat activity at cave 26. 


Date 

Cave 

Time span of 
recording 

Rhinonicteris 

aurantia 

Macroderma 

gigas 

5 and 12 Nov 

26 

overnight 

Not detected 

detected 

6 to 11 Nov 

26 

overnight 

2 to 8 calls 
detected per night 

detected 


Note: Continued presence of Pilbara Leaf-nosed and Ghost Bats subsequently 
confirmed in February 2010. 
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considered moderate to human 
hearing with the sound being 
roughly equivalent to a room 
with a radio or television op¬ 
erating at normal volume. Based 
on a history of observations of 
Ghost bats being disturbed by 
the approach of vehicles or 
helicopters (by RDB), we believe 
that disturbances of this level in 
conjunction with vibration of 
0.9 mm/s may be approaching 
those that would cause the bats 
present to exit or abandon the 
caves. The result reported, that 
no bats exited the caves during 
drilling, was surprising. 

Factors associated with the bats 
remaining in place may be the 
drilling being carried out during 
daylight hours, late dry season 
environmental conditions or the 
presence of the observer approxi¬ 
mately 15 m from the cave 
entrances. It is possible that a 
combination of these factors 
overrode a tendency for the bats 
to depart. 

The single occurrence of a drill 
penetrating a cave showed that 
this will have a major effect on 
any bats present within the cave, 
both by the spray of dust and 
drill fluid and also by the 
modification to the cave’s struc¬ 
ture. A localised roof collapse and 
modified ventilation character¬ 
istic, for example, may modify 
the internal airflow causing a 
change in humidity at the rear of 
the cave. This occurrence 
demonstrates that in order to 
avoid excessive impact to bat 
colonies, drilling operations must 
be carried out with a working 


knowledge of any caves contain¬ 
ing bats in the area and the 
effective depth and alignment of 
these caves. 

The results of this study show 
that sound and vibration levels 
during drilling operations at 
distances of 50 m from the 
interior of bat roost caves 
generate moderate sound and 
vibration levels that do not 
result in the bats abandoning the 
cave during daylight hours. 
Drilling at closer distances, i.e. 
20 m from the caves interior, 
generate progressively higher 
sound and vibration levels that 
may be approaching levels that 
may cause bats to abandon caves. 
Sound and vibration levels will 
also be affected to an extent by 
the size and power of the drill rig 
employed. Larger rigs than the 
one used in this study may cause 
higher sound and vibration 
levels. It is therefore recom¬ 
mended that a minimum 
distance of 50 m from the 
known internal extent of a cave 
containing bats be set for future 
mineral resource drilling 
operations. 

No attempt has been made 
during this study to include the 
effects of noise and vibration 
generated by sources other than 
the drilling program or to study 
any consequences of those 
individual effects. The sound 
and vibration levels reported 
here may provide an early 
benchmark for activities such as 
infrastructure or road con¬ 
struction where impact on bat 
roost caves is to be minimised. 
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ABSTRACT 

A list of 14 lizard species found on the Eucla sand dunes 
during the summer of 1968 is presented, along with 
ecological data on four most abundant species Ctenophorus 
maculatus dualis, Ctenophorus pictus, Ctenotus euclae, and 
Morethia obscura. All four species prey predominantly on 
ants, but some also eat grasshoppers, hemipterans, insect 
larvae, and wasps. No females of any of these four species 
had enlarged eggs, but 3 of 5 Tiliqua rugosa were gravid. This 
lizard assemblage is compared to two others, one at a shrub 
desert site, and another at a pure spinifex desert area. 


INTRODUCTION 

During the summer of 1968 on 
February 2-3, with my very able 
field assistant H. L. Dunlap, I 
collected 110 lizard specimens of 
14 species near the old Eucla 
ruins (approximate Eat. 31° 43' S. 
X Long. 128° 53' E.). These include 
agamids (5 species), skinks (5 
species), and geckos (4 species). 
Specimens of the following 4 
species were deposited in the 
Western Australian Museum 
(sample sizes in parentheses): 
Ctenophorus maculatus dualis (32), 
Ctenotus euclae (27), Lerista dorsalis 
(2) and Lerista baynesi (2). All 
others are housed in the Los 
Angeles County Museum of 
Natural History (LACMNH): 
Ctenophorus pictus (8, augmented 


with 9 specimens from nearby 
areas), Amphibolurus norrisi (1), 
Pogona nullarbor (3 juveniles), 
Ctenophorus adelaidensis (5), 
Morethia obscura (20), Tiliqua 
rugosa (5), Strophurus intermedius 
(1), Diplodactylus calcicolus (1), 
Underwoodisaurus milii (1), and 
Gehyra variegata (1). Taxonomy 
used here follows Wilson and 
Swan (2013). 

METHODS 

We recorded air and body 
temperatures, activity times, 
microhabitats, fresh snout-vent 
lengths (SVL), tail lengths, and 
weights for as many lizards as 
possible. Stomach contents were 
identified and prey volumes 
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estimated. Dietary niche breadth 
was calculated using the inverse 
of Simpson’s (1949) index of 
diversity [D = 1/ where is 
the proportion by volume of 
prey in category i 

RESULTS 

Habitat and Abundance. White 
sand dunes, vegetation consisted 
of saltbush, chenopods, scattered 
bushes and a few eucalypts. Four 
lizard species, two agamids and 
two skinks, were abundant. 
Ctenophorus maculatus dualis was 
most abundant. Less common, 
but still fairly abundant were 
Ctenophorus pictus. We also 
collected two species of skinks, 
Morethia obscura and Ctenotus 
euclae, a close relative of the 
desert dweller Ctenotus brooksi. 
Microhabitat. Proportions of 
lizards first sighted in the open 
sun, in the sun near bushes, and 
in the shade near bushes, were as 
follows: Ctenophorus maculatus 
dualis (0.259, 0.537, 0.204), 

Ctenophorus pictus (0.667, 0.333, 
0.0), Ctenotus euclae (0.39, 0.58, 
022), and Morethia obscura (0.2, 
0.775, 0.025). 


Size and Sexual Dimorpism. The 
viviparous herbivorous skink 
Tiliqua rugosa is the largest 
species. Both common species of 
agamids were large and heavy 
compared to the smaller and 
much lighter two skink species 
(Table 1). Adult females are 
significantly larger than adult 
males in Ctenotus euclae (average 
SVL 49.73 ± 0.71 versus 45.59 ± 
0.87, Ns = 13 and 11, respectively) 
and also in Ctenophorus maculatus 
dualis (average SVL 56.13 + 0.729 
versus 51.75 ± 0.477, Ns = 15 and 
16, respectively). Two female 
Ctenophorus pictus were also 
appreciably larger than 4 males, 
but little size difference was 
detectable between sexes in 
Morethia obscura. 

Thermal Relations. As in most 
diurnal desert lizards, active 
body temperatures are positively 
correlated with ambient air 
temperatures. Average air and 
body temperature of active 
lizards and times of activity are 
given in Table 2. 

Diets. Stomach contents of two 
species of skinks and two 
agamids are summarized in 
Tables 3-6. 


Table 1. Average snout-vent length, mm (SVL), average tail length, mm, mean 
body weight, grams, and sample sizes for 5 species (juveniles included) 


Species 

SVL 

Tail 

Weight 

Ns 

Ctenotus euclae 

45.6 

76 

1.86 

27,18,27 

Ctenophorus maculatus dualis 

52.9 

114 

5.25 

32,31,32 

Ctenophorus pictus 

56.3 

87.7 

6.8 

6,6,6 

Morethia obscura 

46.1 

71.6 

1.845 

20,5,20 

Ctenophorus adelaidensis 

28.2 

31 

0.88 

3,4,5 
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Table 2. Average ambient air temperature (AT), active body temperatures (BT), 
times of activity, and sample sizes for 5 species 


Species 

AT 

BT 

Time 

Ns 

Ctenotus euclae 

24.2 

33.37 

1126 

24,25,26 

Ctenophorus maculatus dualis 

25.0 

37.5 

1375 

30,31,32 

Ctenophorus pictus 

23.2 

32.37 

1253 

3,3,5 

Morethia obscura 

23.9 

34.68 

1220 

15,18,19 

Ctenophorus adelaidensis 

24.5 

35.05 

1224 

3,3,5 


Table 3. Stomach contents of 27 Ctenotus euclae (Dietary Niche Breadth = 2.74). 


Prey Type 

Number 

Volume 

% Volume 

Frequency 

Spiders 

5 

0.06 

3.39 

4 

Ants 

202 

0.91 

51.41 

21 

Locustids 

1 

0.05 

2.82 

1 

Thysanura 

1 

0.01 

0.57 

1 

Beetles 

2 

0.03 

1.69 

2 

Termites 

2 

0.01 

0.57 

1 

Hemiptera 

6 

0.05 

2.82 

3 

Larvae 

22 

0.55 

31.07 

13 

Other Insects 

2 

0.04 

2.26 

2 

Vertebrate 

1 

0.04 

2.26 

1 

Vegetation 

1 

0.01 

0.57 

1 

UnID 

1 

0.01 

0.57 

1 

Totals 

246 

1.77 

100 



Table 4. Stomach contents of 19 Morethia obscura (Dietary Niche Breadth = 4.2). 


Prey Type 

Number 

Volume 

% Volume 

Frequency 

Ticks 

5 

0.01 

0.93 

2 

Spiders 

6 

0.07 

6.54 

6 

Ants 

69 

0.42 

39.25 

16 

Locustids 

4 

0.19 

17.76 

4 

Beetles 

5 

0.06 

5.61 

4 

Hemiptera 

14 

0.22 

20.56 

8 

Larvae 

3 

0.04 

3.74 

3 

UnID Isects 

6 

0.03 

2.80 

6 

Vegetation 

3 

0.04 

3.74 

2 

Totals 

no 

1.07 

100.00 
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Table 5. Stomach contents of 31 Ctenophorus maculatus dualis (one other stomach 
was empty) (Dietary Niche Breadth = 1.96). 


Prey Category 

Number 

Volume 

% Volume 

Frequency 

Ants 

937 

3.87 

68.98 

31 

Wasps 

31 

0.95 

16.93 

17 

Locustids 

2 

0.08 

1.43 

2 

Thysanura 

2 

0.02 

0.36 

2 

Beetles 

1 

0.02 

0.36 

1 

Hemiptera 

10 

0.3 

5.35 

8 

Diptera 

5 

0.22 

3.92 

5 

Lepidoptera 

1 

0.01 

0.18 

1 

Larvae 

1 

0.01 

0.18 

1 

Vertebrate 

1 

0.1 

1.78 

1 

Vegetation 

2 

0.03 

0.53 

2 

UnID 

1 

0.001 

0.01 

1 

Totals 

994 

5.611 

100.01 


Table 6. Stomach contents of 17 Cte 

nophorus pictus (Dietary Niche Breadth = 1.62). 

Prey Type 

Number 

Volume 

% Volume 

Frequency 

Spiders 

1 

0.01 

0.55 

1 

Ants 

449 

1.41 

77.90 

17 

Locustids 

1 

0.01 

0.55 

2 

Beetles 

1 

0.05 

2.76 

1 

Homoptera 

1 

0.02 

1.10 

1 

Hemiptera 

5 

0.15 

8.29 

3 

Diptera 

1 

0.08 

4.42 

1 

UnID Insects 

2 

0.06 

3.32 

2 

UnID 

3 

0.02 

1.11 

1 

Totals 

464 

1.81 

100 



Ants are the most important prey 
items in all four species. Ctenotus 
euclae also consumes insect larvae 
and has a dietary niche breadth 
of 2.74. Morethia obscura also eats 
grasshoppers and hemipterans 
and has the broadest dietary 
niche breadth of 4.2. Ctenophorus 
pictus has the most specialized 
diet (niche breadth = 1.62). Like 
its desert relative Ctenophorus 


isolepis (Pianka 1971), Ctenophorus 
maculatus dualis is an ant 
specialist with a narrow dietary 
niche breadth of 1.96 (Table 5), 
but it also eats wasps. Two 
individuals had eaten small 
amounts of vegetative material. 
Dietary niche breadths of both 
skinks are greater than those of 
both agamids. 
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Table 7. Comparison of lizard assemblages at three sites. 
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Arboreal Geckos Strophurus intermedins Strophurus strophurus 

Gehyra variegata Gehyra variegata 

Large Terrestrial Gecko Underwoodisaurus milii Nephrurus vertebralis Nephrurus levis 






Reproduction. Three female T. 
rugosa had large embryos in their 
oviducts, as follows: 


Number 

SVL 

Weight 

Number Embryo 


mm 

gms 

of 

Embryos 

Length 

13724 

236 

377 

1 

80 

13778 

248 

402 

2 

45 

13801 

246 

450 

2 

54 


No females of any other species had 
enlarged ovarian or oviductal eggs. 


DISCUSSION 

Diets of the four most abundant 
species display an unusually high 
degree of myrmecophagy. This 
list of lizard species present at 
Eucla is no doubt incomplete 
(the uncommon gecko 
Heteronotia binoei and the large 
monitor Varanus rosenbergi would 
certainly be highly expected), yet 
this assemblage shows a fairly 
high species richness even with¬ 
out the spinifex grass tussocks 
and speciose Ctenotus skink 
fauna that characterizes red 
sandy desert habitats. In Table 7, 
the Eucla lizard assemblage is 
compared to two others, one a 15 
species assemblage on a shrub 
desert study site at Lake Yeo, and 
another 16 species lizard 
assemblage at a pure spinifex 
desert area, the Neale Junction N- 
area (Pianka 1986). Ecological 
counterparts, some very approxi¬ 
mate, are shown together on 
rows. 
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ABSTRACT 

The avifauna of Semau, a small island (261 km^) near 
southwest Timor in the Nusa Tengarra region of Indonesia, 
is reviewed, based on a series of visits comprising some 18 
days between October 1989 and May 1991 and a further two 
days in August 2012. The birdlife present is a species poor 
subset of that on Timor (30720 km^), with all resident 
breeding landbird species except the Orange-footed 
Scrubfowl Megapodius reinwardt occurring on that island. 
One of the shared species is, however, represented by an 
endemic taxon, the White-bellied Bushchat Saxicola 
gutturalis luctuosa, which constitutes the only record of 
island endemism. The observations obtained and the 
specimens collected are compared with the last major, 
comprehensive review of the Wallacean Region, that of 
White and Bruce (1986). Some 56 additional species were 
recorded, comprising 17 resident landbirds and many 
migratory northern hemisphere and seabird taxa, but also 
including some drought refuge waterbirds from Australia. 
The taxonomy of collected material and, where possible, the 
birds observed are reviewed with reference to both White 
and Bruce (1986) and more recent studies. Where these 
results indicate that Semau is located within an intergrade 
zone, for instance between the two taxa indica and 
longirostris of the Emerald Dove/Green-winged Pigeon 
Chalcophaps indica, we refer to adjacent islands. Despite the 
impoverished avifauna, some 13 species of restricted-range 
birds (including the endangered Timor Green Pigeon Treron 
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psittaceus) have been recorded. We also cite previous 
ornithological surveys, and assess species turnover. There 
has been two introduced passerines, and some recent 
apparent declines, principally of forest species, as a result of 
habitat destruction and/or capture for the bird trade. 


INTRODUCTION 

‘After a few walks in the 
neighbourhood of the town 
[Kupang], I found such a 
poverty of insects and birds that 
I determined to go to the island 
of Semao [Semau], at the 
western extremity of Timor, 
where 1 heard that there was 
forest country with birds not 
found in Coupang. ...I found 
the country pretty well wooded 
but covered with shrubs and 
thorny bushes rather than 
forest-trees, and everywhere 
excessively parched and dried 
up by the continued dry season. 
I staid at Oeassa four days, 
when, not finding any insects 
and very few new birds, I 
returned to Coupang to await 
the next mail-steamer’[Wallace 
1861a]. 

‘The absence of Megapodius 
from Timor - a fact already 
noticed by the Dutch 
naturalists, and which all my 
inquiries tend to confirm - is a 
very singular one, because the 
genus exists in every other 
island of the Australian region, 
and even in the little island of 
Semao’ [Wallace 1861b] 

‘We may therefore, 1 think, 
fairly look upon the fauna of 
Timor as almost entirely 
derived by immigration from 
the surrounding countries, and 


subsequently modified by the 
reciprocal action of the species 
on each other and by the 
influence of a new vegetation. 

In accordance with this view we 
find the external relations of 
the genera and species of which 
it is composed varying in degree 
with the varying distances of the 
surrounding lands, and the 
probability of the reception of 
immigrants from them’ 
[Wallace 1861b] 

Between 1989 and 1991, a series of 
joint surveys between the West¬ 
ern Australian Museum (WAM) 
and the Museum Zoologicum 
(MZ: Cibinong, Java, Indonesia) to 
the major islands of Nusa 
Tengarra (Lesser Sundas) and 
southern Moluccas of Indonesia 
were carried out. Their purpose 
was to record the distribution 
and examine the taxonomy of 
the terrestrial vertebrates 
throughout the region. In this 
context an extensive series of 
observations were made and 
specimens collected across this 
zone of complex speciation and 
taxonomy. Island checklists have 
been prepared and new taxa 
described (Johnstone 1994, 
Johnstone and Sudaryanti 1995, 
Johnstone and Jepson 1996, 
Johnstone et al. 1996, Johnstone 
and Darnell 1997ab, Johnstone 
and van Balen 2013). 
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Four surveys of Semau were 
carried out in October 1989, May 
and October 1990 and May 1991, 
amounting to some 18 days total 
by R.E. Johnstone (REJ). The 
ensuing paper detailing the 
findings was almost complete 
when communication with 
Colin R. Trainor (CRT) and Oki 
Hidayat (OH) was established. 
They had recently returned from 
a two day trip to Semau in 
August 2012 principally in 
conjunction with CRT’s ongoing 
interest in avian biogeography 
and taxonomy (e.g. Trainor et al 
2009, Sangster et al 2013), mostly 
in the Lesser Sundas. The de¬ 
cision was then made to combine 
the findings/results obtained 
from all surveys into a single 
paper. 


METHODS AND MATERIALS 

Survey details and Itinerary 

REJ visited Semau from Kupang 
on 22 October 1989 as a 
reconnaissance for future WAM/ 
MZ surveys around Uiasa (10°10'S, 
123°28'E) on the northern end of 
the island and returned to that 
location from 28-30 May and 
again from 20-25 October 1990 
carrying out terrestrial verte¬ 
brate studies (principally orni¬ 
thological) ranging over the 
north-eastern section of the 
island (See Figure 1). A day visit, 
by REJ to Kera Island (a.k.a 
Monkey Island - the name refers 
to clams, or other bivalves, 
“Kerang”, rather than the 
Indonesian word for Macaque’s) 
located between Kupang and 


Semau, was made on 7 April 1991. 
Surveys to the south-western 
parts of Semau based at Onansila 
(10°13'S, 123°30'E) were carried out 
between 2 and 5 May 1991; some 
small offshore islets including 
that of Pulau Gambing on 8 May 
1991, a visit was made to Usalin 
(10°17'S, 123°23'E) located near the 
south-eastern end of the island, 
this trip also taking in some small 
offshore islets, including Merah 
Island. At all locations specimens 
were collected for subsequent 
taxonomic study purposes. 

After landing on the north-east 
of Semau on 11 May 2012, CRT 
and OH travelled to the central 
region of the island, visiting the 
two major sites of Otan 
(10°10'50"S, 123°23'06"E) a rural 
village with sandy and rocky 
beaches and tropical dry forest, 
and Silain (10°12'30"S, 123°25'00"E) 
with mangal backed mudflat, 
agricultural land and savannah 
woodland about 5 km to the east. 
The visit ended approximately at 
14:00 hrs on 12 May 2012. 

Sound recordings were made 
with an Olympus LS-10 recorder 
and ME-66 Sennheiser micro¬ 
phone. A selection of sound 
recordings was uploaded to the 
Xeno-Canto website 

(www.xeno-canto.org) with 
accession numbers labelled as 
‘XCOOOOOO’. 

Semau (10°13'S, 123°22'E), known 
locally as Pusmau, is located 2.7 
km off southwest Timor in the 
Nusa Tengarra (Lesser Sunda) 
Province of Indonesia (Figure 1). 
Compared to Timor (30,720 km9 
it is a small island (261 km4 


164 


123°30’0’'E 123'’45'0’'E 


b 

uo 


b 

b 

o 

O 


o 

O 



165 


Figure 1. Regional map of Lesser Sundas, Semau Island and Kupang Bay 








weakly isolated by a narrow 
(only 2.7 km minimum) shallow 
(36 m maximum depth) strait 
from south western Timor. This 
isolation from the major island is 
of relatively recent origin esti¬ 
mated as being 10-12,000 years BP 
(Voris 2000). It is a low limestone 
island, rising only some 190 m 
above sea level. It has a tropical 
monsoon type climate, charac¬ 
terised by moderate stable 
temperatures and high relative 
humidity. The wet season (north¬ 
west monsoon) begins in Novem¬ 
ber and may continue until 
March. From April to November 
(dry season) the winds are pre¬ 
dominantly from the south-east 
and typically bring little rainfall. 
The average annual temperature 
in nearby Kupang is 24.4° C and 
the average annual rainfall is 
1,493 mm, the driest months are 
July, August, September with no 
rain most years and the wettest 
is January, with an average of 
391 mm. 


Seven major habitats were 

recognised on Semau. 

1. Marine. This includes coastal 
seas, straits between islands, 
and gulfs (Figure 2). 

2. Mangal. Semau Island has 
many shallow bays and inlets 
which contain small stands 
of mangroves totalling ap¬ 
proximately 60-100 ha. Most 
blocks consist of a pioneer or 
seaward zone of Rhizophora, 
Avicennia, Sonneratia and 
Bruguiera and a landward 
zone of Avicennia and 
Ceriops. This habitat also in¬ 
cludes small creeks running 
into mangal and sandy, 
muddy and rocky coasts 
(Figure 3). 

3. Cultivated areas. These 
include village gardens, rice 
fields, palm groves (coconut 
and lontar), degraded 
pastures with Castor Oil 
Plant and Lantana and 



Figure 2. Marine habitat - Onansila Bay, Semau Island 
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swidden (areas slashed and 
burnt for agriculture). 

4. Tropical dry forest, thicket 
and scrub. Small pockets of 
tropical vine forest occur 
along watercourses, in gullies 
and on slopes and bases of 


low cliffs. Many areas are 
regularly burnt and cut for 
firewood. Trees and shrubs 
include Ficus spp., Pterocarpus, 
Albizid, Melia, Randia, 
Zizyphus, Garuga and Erythrina 
(Figure 4). 




Figure 4. Tropical dry forest, thicket and scrub - Silain, Semau Island 
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Figure 5. Open woodland (dry woodland with grass understorey) - Otan, Semau 
Island 


5. Open woodland. Dry open 
woodlands with an under¬ 
storey of grass cover much of 
the island (Figure 5). 

6. Grassland. Areas of rank 
grassland occur throughout 
the island. 

7. Offshore islands and stacks. 
There are a number of small 


flat limestone islands in¬ 
cluding Monkey Island, 
Pulau Merah and Pulau 
Gambing. These are vege¬ 
tated mainly with grasses 
and low shrubs (Figure 6). 


Although no detail concerning 
historical changes of the islands 
vegetation cover is available, 



Figure 6. Offshore islands and stacks - Monkey Island, off Kupang, Timor. 


168 







70 



1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 


Figure 7. Accumulation of native resident landbird species on Semau from 
1828-2012 


several of the early European 
visitors indicate that it has long 
been used as a source of firewood 
for Kupang. As such, de¬ 
forestation has been underway 
for many years. 

Historical Reviews 

There have been few attempts to 
document the avifauna of 
Semau, and knowledge has 
accumulated slowly (Figure 7). 
The monograph by Hellmayr 
(1914) briefly notes collections of 
past workers on the island. Early 
collectors included S. Muller and 
H. C. Macklot in 1828-1829 (at 
least 4 birds collected): A.R. 
Wallace recorded at least 24 bird 
species in May 1859 (Wallace 
1861ab, Figure 8): L. Loria col¬ 
lected 25 specimens (18 bird 
species) during 20-22 April 1889 
(Salvador! 1890): H. ten Kate 
collected 10 bird species in July 
1891 (Buettikofer 1892): and C.B. 


Haniel collected specimens of 19 
bird species in 1911 (Hellmayr 
1914). Although some of these 
early Semau records were over¬ 
looked by White and Bruce 
(1986), most were noted or 
acknowledged in a subsequent 
update (Bruce 1987). Since this 
date there have been no further 
published accounts of the avi¬ 
fauna of Semau. The late Derek 
Holmes, did however, prepare a 
manuscript (dated November 
1993) following his short visit 
there on the morning of 25 July 
1993 and although this was 
intended for Kukila-Journal of 
Indonesian Ornithology, it was not 
published. The results are how¬ 
ever included here. 


RESULTS 

Over the 18 day period of the 
joint WAM/MZ survey of Semau, 
more than 4,000 observations of 
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Figure 8. A. R. Wallace handwritten notes covering bird specimens collected 
on Semau. Writing on covers reads “Register Birds. 1858” and “Register Insects. 
1858” pages are dated from 1858 to 1866. ©A. R. Wallace Literary Estate (Source: 
http://www.nhm.ac.uk.) 


birds were logged and 148 
specimens of 36 species were 
collected. The sightings have 
been analysed in terms of 
determining relative abundance, 
distribution, habitat preferences 
etc. and where possible further 
comment on breeding, food and 
movements for each of the 
species is recorded. The collected 
material, shared between the two 
institutions, is in the form of 
spirit specimens or prepared 
study skins. This reference 
material forms the basis of the 
taxonomic studies/comments 


given in the manuscript. Its 
review involves comparison with 
material collected on other joint 
(WAM/MZ) expeditions to 
adjacent islands, and with the 
extensive reference collections 
held by other institutions (prin¬ 
cipally MZ, but also BM and 
AMNH). 

To this data set were added the 
observations and sound record¬ 
ing information obtained during 
the two day visit (August 2012) 
by CRT and OH; the latter being 
reviewed in the context of its 
possibly detecting unsuspected 
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island endemism e.g. variation of 
calls between the Semau and 
Timor populations of what is 
currently noted as being a single 
avian taxon, which cannot 
otherwise be distinguished by 
plumage or by morphology. 

Avian taxonomy is under 
constant review. Since the last 
major taxonomic study of the 
Wallacean Region (White and 
Bruce 1986), Sibley and Monroe 
(1990) have applied DNA analysis 
as a taxonomic tool. The studies 
flowing from its introduction 
are legion and, inevitably these 
are not always in agreement, 
neither are they, in some in¬ 
stances, universally accepted. As 
a consequence, not all of the 
current checklists whether inter¬ 
national or regional in scope, are 
in agreement. Basically we have 
accepted that of the IOC 3.3 
publication, but have retained 
some of the usages of others, and 


accepted some of the arguments 
of White and Bruce (1986) for 
suppression of a taxon if our 
reference material agrees with 
that decision. The results are 
presented in the form of an 
annotated species list (checklist). 

The annotated checklist given 
includes all species recorded 
from Semau (including its 
associated islets and adjacent 
seas), complete with the vali¬ 
dated (historical) records of 
earlier collectors/naturalists, re¬ 
gardless of whether such species 
were recorded by us. Where 
appropriate we compare the 
status and distribution of bird 
species with published and 
unpublished data from Timor, 
Roti, the Lesser Sundas, Wallacea 
and Australia. A total of 112 bird 
species (110 native) has been 
recorded from Semau, with some 
56 of these presented here as new 
island records (see Table 1). 


Table 1. Summary of avian composition, residence status and number of new 
island records on Semau. New island records are given in parentheses. Data 
source: WB (White and Bruce 1986, Bruce 1987; summarising historical records); 
DH (Holmes 1993); this study. 


Avian sub-group 

W&B 

(Pre-1986) 

DH 

(1993) 

This 

study 

Island 

Total 

No. resident landbirds 

[No. forest birds] 

42 

[20 

15 (3) 

5(0) 

52(17) 

22(7) 

61 

27] 

No. waterbirds 

3 

1(0) 

30(28) 

30 

No. seabirds 

1 

0 

4(3) 

6 

No. migrant/visiting landbirds 

1 

1(0) 

8(7) 

9 

No. introduced 

0 

0 

2(2) 

2 

[Unconfirmed 

0 

1 

4] 

4 

Total birds 

47 

18(3) 

96(56) 

112 
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Key. 

Square brackets indicate that the 
species-level identification re¬ 
mains unconfirmed, or that the 
bird was not recorded during the 
present study. 

An asterisk denotes new island 
records not documented in 
White and Bruce (1986) or Coates 
and Bishop (1997). 

ANNOTATED SPECIES LIST 
Phasianidae 

Coturnix ypsilophora cervina cf. 
“raaltenii” “pallidior” Brown Quail* 
Recorded at Uiasa and Onansila. 
Locally common to moderately 
common, mainly in cultivated 
areas including rice crops in 
groups up to nine but one group 


of 20 in low dead grass at Uiasa. 
Four specimens. Occurs widely in 
the Lesser Sundas where locally 
common in open grassland. 

Taxonomy. Two adult males 
from Semau match the 
description of the subspecies 
raaltenii (given range, Flores east 
to Timor and Luang including 
Semau and Roti). Being dorsally 
reddish brown mixed with 
lavender grey (Figure 9). They 
also match in size and coloration 
red-morph specimens from 
Kimberley, Western Australia. 
On the other hand a juvenile- 
immature (A24552) from Semau 
was much darker dorsally with 
extensive black markings and 
white shaft streaks and more 
pronounced blackish V-shaped 
marks on flanks. This specimen 
matches well with an adult from 



Figure 9. Red morph Brown Quails. Top A34752 from West Kimberley, and 
bottom A23636 from Uiasa, Semau Island. 
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Figure 10. Dark morph Brown Quails. Top to bottom, A13099 from west 
Kimberley, Western Australia, A23564 from Roti Island, and A24552 juvenile- 
immature from Semau Island. 


Roti Island (A23564) that is also 
extensively black dorsally with 
white shaft streaks and has 
extensive black V marks on 
breast and flanks (Figure 10). On 
coloration these latter two 
specimens are more like the 
description of C.a. pallidior 
(Hartert 1897,1898) of Sumba and 
Sabu. 

Also of significance is the fact 
that these dark birds are again 
very similar in size and colour 
with dark morph specimens 
from west Kimberley (i.e. 
Mitchell Plateau, Prince Regent 
River and Stuart River, 
Kimbolton). The northern Aus¬ 
tralian subspecies C.y. cervina 
Gould, 1865, named from a 


specimen collected in the 
neighbourhood of Port Essing- 
ton. Northern Territory is also 
(based on the description) darker 
dorsally with extensive black 
bands and white shaft streaks 
and with very pronounced 
blackish V marks on flanks (i.e. 
like C.y. pallidior). Mayr (1944) 
described castaneus from Alor but 
Mees (1975) was unable to see any 
clear difference between birds 
from Timor, Roti, Flores and by 
inference Alor. Likewise we are 
unable to see any clear difference 
between birds from Semau, Roti, 
Timor and north-western Aus¬ 
tralia and as a group they are 
clearly different from the sub¬ 
species C.y. australis from south- 
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ern and eastern Australia. Based 
on the few specimens available it 
appears that populations in the 
eastern Lesser Sunda islands are 
closer to north-western Aus¬ 
tralian populations than pre¬ 
viously recognised and the status 
of raaltenii and pallidior in the 
Lesser Sundas and indeed cervina 
in northern Australia requires 
further investigation. 

Gallus gallus Red Junglefowl* 

Two calling from dense vine 
scrub at Uiasa on 22 October 
1989. Introduced historically in 
the Lesser Sundas where now 
known from Lombok, Roti, 
Timor and Wetar (Coates and 
Bishop 1997). 

Anatidae 

Dendrocygna arcuata 
Wandering Whistling Duck* 

A flock of 42 on a lake near 
Onansila on 3 May 1991. Flocks of 
up to 1,000 birds on Roti (Trainor 
2005a). In East Timor it is 
resident; flocks of up to 300 birds 
from Loes River estuary, and at 
least three sets of pulli recorded 
in February and May (Trainor 
2005b, 2011). 

The species comprises three taxa; 
the nominate ranging from the 
Greater Sundas, Philippines, 
Sulawesi to Lesser Sundas; 
D.a. australis extending from 
Australia to New Guinea and 
D.a. pygmaea restricted to New 
Britain (and New Caledonia). The 
birds on Semau could have been 
either D.a. arcuata or D.a. australis, 
however, of these we consider 


them most likely to be australis. 
This taxon is highly nomadic 
within Australia, particularly so 
in response and during periods of 
extensive and excessive drought; 
such movements often involve 
thousands of birds, 1990-91 was 
just such a period of extensive 
drought across much of 
Australia. 

It is also noteworthy that such 
displaced birds are frequently 
recorded to breed in their refuge 
areas and, in this context, we 
would comment that although 
White and Bruce (1986) accepted 
Mees (1975) identification (based 
on geographic grounds) of a 
juvenile and three pulli from 
Roti as being of the nominate 
taxon this may not be the case; 
some breeding records in this 
area may be attributable to 
australis rather than arcuata. 

Anasgibberifrons Sunda Teal* 

Two birds observed on Pulau 
Merah on 8 May 1991 had the 
distinctive bulbous forehead and 
darkish cap of Sunda Teal 
(described and drawn in note¬ 
book). This is a common duck of 
saline lakes and mudflats on 
Timor and Roti with flocks of up 
to 300 birds recorded (Trainor 
2005b, 2011). 

Anas gracilis Grey Teal* 

Uncommon and overlooked 
vagrant/ visitor from Australia. A 
flock of 20 on a small lake near 
Onansila on 3 May 1991. This 
species is highly nomadic and 
recent records from Cocos- 
Keeling Islands demonstrate that 
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this Australian species is well 
able to carry out extensive over 
sea flights. The fact that this and 
the Wandering Whistling Duck 
were recorded over the same 
period (May 1991) may suggest 
Australian origin. The first Lesser 
Sunda record was of five birds 
observed by K.D. Bishop on a 
pool of water behind beach on 
Komodo Island in June 
(Verhoeye and Holmes 1999). 
There were no supporting notes, 
and the record was therefore 
queried by Mees (2006). Recent 
unpublished records of Grey Teal 
by James Eaton (pers. comm. 
2013), supported by photographs, 
were of a small group of birds on 
coastal saltpans at Kupang Bay, 
West Timor, on 4 August 2010, 
with two recorded here again in 
July 2011. 

Podicipedidae 

Tachybaptus ruficollis vulcanorum 
Red-throated Little Grebe* 

Moderately common resident. A 
group of 20 including some 
fledged young and 3 nests with 
eggs and several pairs building on 
a lake near Onansila on 3 May 
1991. 

Two nests contained 5 eggs and 
the other two eggs. The nests 
were floating structures made 
from water weed and measured 
400 mm diameter with a central 
egg cavity 65 mm wide and 
protruded 65-70 mm above the 
water line. The species is locally 
common to abundant on fresh, 
brackish and even saline habi¬ 
tats, but breeds only in fresh¬ 


water ones (Trainor 2005ab, 2011). 
The breeding period is, across the 
local region, extensive, with 
records also of eggs and juveniles 
in April on East Timor and eggs 
in February on Flores Island 
(Verhoeye and Holmes 1999). 

Taxonomy. The taxonomic 
status of ruficollis remains un¬ 
clear. Mayr (1944) accepted the 
taxon vulcanorum described by 
Rensch (1931) (type locality 
Lombok), as separate from 
tricolor, and defined its range as 
being Java to Kai Islands; tricolor 
consequently then restricted to 
Sulawesi, Moluccas and Irian Jaya. 
Both taxa were still included 
with ruficollis. 

White and Bruce (1986) dismissed 
vulcanorum, reuniting all 
Wallacean records into tricolor, 
which they retained as a sub¬ 
species of ruficollis. Since this date 
authorities have generally 
accepted vulcanorum, but differ 
on whether the Wallacean forms 
should be retained within T. 
ruficollis or elevated to full 
specific status T. tricolor 
(Tricolored Grebe) of which 
vulcanorum is a subspecies. 
Confusion/ambiguity as to the 
ranges of tricolor and vulcanorum 
also prevails. In “Handbook of 
Birds of the World , Vol. 1” (del 
Hoyo et al. 1992) the range of 
tricolor given is that of the two 
taxa combined, whilst that of 
vulcanorum (although truly 
given) overlying part of it (i.e. 
inferring that both subspecies 
inhabit some islands in Lesser 
Sundas, but transpose them. 
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We accept (here) the taxon 
vulcanorum, with the range as 
that defined by Mayr (1944) and 
retain both it and tricolor as 
subspecies of ruficollis. 

Anhinga novaehollandiae 
Australasian Darter* 

Five females loafing on mangal- 
backed mudflat at Silain in 
August 2012 were characterised 
by all whitish face and foreneck 
(mid-brown speckled whitish in 
melanogaster) and the breast and 
belly are whitish, whereas in 
melanogaster the female is 
blackish like the male (cf. 
Schodde et al 2013). Birds in Roti 
and East Timor have also been 
identified as A. novaehollandiae. 
About 10 birds were recorded on 
Roti, and up to 200 individuals 
have been recorded at Lake 
Modo Mahut (East Timor), and 
they appear to be breeding 
residents at Lake Iralalaro in East 
Timor with local villagers stating 
that they breed during episodic 
floods (Trainor 2005a,b, 2011). 
A. novaehollandiae is distributed 
throughout Australia, with the 
New Guinea population recog¬ 
nised as a subspecies A.n. papua, 
but the subspecific identity of 
A. novaehollandiae in Wallacea 
has yet to be established 
(Schodde et al 2013). 

Ardeidae 

Ardea garzetta Little Egret* 

Uncommon, probably only a 
visitor or vagrant. Four in 
mangal in bay on SE end of 
Semau and three (all with black 
legs and yellow feet) on a small 


rock stack near Usalin just off 
the SE end of Semau Island on 8 
May 1991. Present year round on 
wetlands in East Timor with up 
to 67 birds present at saline lakes 
(Trainor 2005b). 

Taxonomy. The three birds 
recorded as having yellow feet 
were no doubt the nominate 
subspecies A.g. garzetta. It was 
assumed that this subspecies only 
occurred in northern Wallacea 
(see White and Bruce 1986) in 
Sulawesi and Ambon, with all 
other records from Wallacea 
been ascribed to “nigripes”. There 
are recent records of the nomin¬ 
ate form occurring in Australia. 

Ardea sacra Eastern Reef Heron* 

Resident and moderately com¬ 
mon. Usually in ones and twos, 
mainly rocky shores and mangal. 
Recorded at Onansila, Usalin and 
Pulau Merah. Only dark phase 
birds recorded. Nine stick nests 
probably of this species in low 
trees on Pulau Merah. A single 
dark phase bird was observed on 
beach at Otan in 2012. Eastern 
Reef Heron occurs widely in low 
numbers in coastal habitats of 
Timor, Roti (Trainor 2005a,b) and 
most of Wallacea (White and 
Bruce 1986). 

Ardea ibis coromandus Cattle 
Egret* 

Two on an open flat with palms 
and acacia near Usalin on 8 May 
1991. Generally uncommon in 
Timor and Roti (Verheijen 1976), 
but up to 300 birds have been 
recorded on Lake Iralalaro 
(Trainor 2005b). 
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Taxonomy. The taxon 
coromandus is sometimes treated 
as a full species. 

Ixobrychus flavicollis australis Black 
Bittern* 

One collected from wet gardens 
and forest at Uiasa (NW end of 
Semau) on 23 October 1990. 
Poorly known in Nusa Tenggara. 
A female was collected at 
Noilmina (West Timor) by Georg 
Stein in 1931 (Mayr 1944). One 
observed out of study region, 
flushed from irrigated ricefields 
at Lasiana Beach, near Kupang, 
on 13 August 2012. Verheijen 
(1976) had a likely sight record on 
Roti and Doo (an islet of Roti). In 
East Timor, Black Bittern have 
been regularly recorded about 
Lake Iralalaro (Trainor 2005b, 
2011 ). 

Taxonomy. White and Bruce 
(1986) reluctantly accepted both 
australis and gouldi as taxa 
occurring in Wallacea, but 
suggested that these may be 
synomised in which case australis 
(Lesson, 1831) would have priority, 
its range now extending from the 
Nusa Tenggara and Moluccan 
regions of Wallacea to Australia, 
New Guinea and the Bismarck 
Archipelago. Given this revision 
to the taxonomy, the old White 
and Bruce records (from Timor, 
Roti and Doo) would all fall 
within australis. The single 
specimen is a breeding female 
with an enlarged ovary 25 x 12 
mm and convoluted oviduct (i.e. 
recently laid an egg), total length 
600 mm, weight 180 g, wing 208 
mm, bill 99 mm. It matches well in 


size and colouration with a female 
specimen from Kimbolton, west 
Kimberley, Western Australia 
(total length 590 mm, weight 350 
g, wing 209 mm, bill 94 mm). Based 
on this specimen it appears there 
is a resident breeding population 
on Semau (that matches north¬ 
west Australian specimens) and as 
such we would include this island 
within the breeding range of 
australis. 

In East Timor a dark brown 
juvenile bird was observed at 
Lake Be Malae on 17 December 
2003, and a streak-chested 
juvenile was observed at the 
Irasequiro River, Lake Iralalaro, 
on 15 October 2004 and also 25 
September 2013, confirming that 
this taxon also breeds on Timor 
(Trainor 2005b). 

Butorides striatus javanicus Striated 
Heron 

Resident and moderately com¬ 
mon usually single. Recorded at 
Onansila, Silain, islet of Usalin 
and on Pulau Merah. Mangal, 
mudflats and dense Ficus at edge 
of lake. Breeding in May 1991, 
adult on nest with one egg, 3 m 
up in low tree on small islet off 
Usalin. Three specimens collected 
one from Uiasa and two from 
Pulau Merah. Also one collected 
by A.R. Wallace on Semau 
(Hellmayr 1914). In Wallacea a 
common resident of less dis¬ 
turbed coastal habitats, particu¬ 
larly mangroves and edge of 
lakes and other wetlands. 

Taxonomy. The subspecies 
javanicus is widespread in Asia 
including Wallacea. 
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Fregatidae 

Fregata minor Great Frigatebird 

A single male observed just 
outside the range of this paper in 
Kupang Harbour on 21 Novem¬ 
ber 1989. An adult female was 
collected by C.B. Haniel on the 
north coast of Semau (Hellmayr 
1914). In East Timor during 2003- 
2006 there were 23 records of 1- 
60 birds in February to May, with 
a single October record. Great 
Frigatebird breed on Gunung 
Api in the Banda Sea (van 
Bemmel and Hoogerwerf 1940). 

White and Bruce (1986) did not 
ascribe Wallacean records to any 
subspecies. This species has re¬ 
cently colonised islands off 
northern Western Australia. 

Fregata ariel ariel Lesser 
Frigatebird* 

Loose aggregation of 25 feeding 
on a school of fish at sea between 
Kupang and Semau Island on 22 
October 1989, one recorded 
between Kupang and Semau on 
20 October 1990 and two birds 
overhead during sea crossing in 
2012. In East Timor during 2003- 
2006 there were 23 records of 1- 
60 birds (mean 5 birds) in January 
to May, with a single December 
record. 

Taxonomy. White and Bruce 
(1986) attribute all records to the 
nominate form and this is 
geographically by far the most 
likely and is accepted here. 

Accipitridae 

Haliaeetus leucogaster White- 
bellied Sea-Eagle* 


Scarce or uncommon. One 
observed near Uiasa on 30 May 
1990. This eagle was also observed 
by R. O. Rowe on Semau (Holmes 
1993). Regularly observed on Roti 
(Trainor 2005a) but generally 
uncommon on Timor where 
sometimes captured as a cage bird. 

[Accipiter fasciatus hellmayri Brown 
Goshawk 

Collected by Muller in 1829 
(Hellmayr 1914). Generally un¬ 
common on Timor (CRT unpubl. 
data.)] 

Falconidae 

Falco moluccensis microhalia 
Spotted Kestrel* 

Uncommon. Two in coconuts at 
Uiasa on 29 May 1990 and one 
over a small bay with mangal 
near Usalin on 8 May 1991. 
Generally uncommon in East 
Timor with 52 records during 
2002-2010 (CRT unpubl. data) 
and uncommon on Roti 
(Johnstone and Jepson 1996). 

[Falco cenchroides Australian 
Kestrel 

Collected by C.B. Haniel 
(Hellmayr 1914). An uncommon 
visitor from Australia, with 
records during the austral 
winter, April to September.] 

Megapodiidae 

[Megapodius reinwardt Orange¬ 
footed Scrubfowl 

Six specimens collected by C.B. 
Haniel on Semau in 1911 
(Hellmayr 1914). In 2012 local 
villagers at Otan indicated that 
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the Orange-footed Scrubfowl is 
present in the area, but none 
were recorded. A.R. Wallace 
considered the Orange-footed 
Scrubfowl to be absent from 
Timor, but it is recorded for that 
island in White and Bruce (1986) 
and it is noticed that birds 
occasionally visit the East Timor 
mainland from the weakly iso¬ 
lated islet of Jaco, but apparently 
it does not breed on Timor.] 

Turnicidae 

Turnix maculosa maculosa Red- 
backed Buttonquail 

One in grass on 20 October 1990 
and four in village gardens and 
vine scrub at Uiasa on 29 May 
1990, and two singles observed on 
tracks in August 2012. Collected 
on Semau by A.R. Wallace 
(Hellmayr 1914). Generally un¬ 
common in the Lesser Sundas 
preferring dense grassland and 
road verges. 

Scolopacidae 

Limosa lapponica Bar-tailed 
Godwit Near threatened* 

Four resting on rocks on Palau 
Merah on 8 May 1991. An un¬ 
common to rare passage migrant 
and winter visitor to Wallacea 
from northern hemisphere 
(White 1975, Johnstone 1994, 
Coates and Bishop 1997, Trainor 
2005b). There was a record of 
seven birds on Roti (Trainor 
2005a) on 20 December 2004, and 
up to 188 birds on 30 September 
1985 at Kupang Bay (Andrew 
1986) which may be an important 
site for this species. 


Taxonomy. The subspecies not 
determined but most likely 
haueri the most common taxon 
visiting Australia but menzbieri is 
also possible. 

Numenius madagascariensis Far 
Eastern Curlew Vulnerable* 

Five birds on mangal-backed 
mudflat at Silain on 12 August 
2012. A passage migrant and 
winter visitor to Wallacea from 
northern hemisphere. Generally 
uncommon in the Lesser Sundas, 
with 79 records of up to 28 birds 
in East Timor during 2002-2008 
(Trainor 2005b, 2011). 

Numenius phaeopus variegatus 
Whimbrel* 

Uncommon. Two at Onansila, 
Semau on 5 May 1991, one on 
rocks on Pulau Kera on 7 April 
1991, and one bird on beach at 
Otan in 2012. A Palearctic passage 
migrant and winter visitor to 
Wallacea (N.p. variegatus) particu¬ 
larly along the coast, aquaculture 
ponds and mudflats (White 1975, 
Johnstone 1994, Coates and 
Bishop 1997, Trainor 2005b). 

Tringa nebularia Common 
Greenshank* 

Uncommon to rare. Single bird 
on mudflat at Silain on 12 
August 2012. A regular Palearctic 
passage migrant and winter 
visitor from the northern hemi¬ 
sphere to Wallacea and Timor 
region (White 1975, Johnstone 
1994, Coates and Bishop 1997, 
Trainor 2005b). 
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Tringa hypoleucos Common 
Sandpiper 

Uncommon. Recorded at Uiasa in 
October 1990 and Onansila in 
May 1991 as singles and one group 
of three, and two on rocks on 
Pulau Kera on 7 April 1991. One 
specimen collected. At least six 
birds on beach at Otan on 11 
August 2012. A common 
Palearctic passage migrant and 
winter visitor to Wallacea from 
the Palearctic mostly associated 
with coastal habitats and inland 
rivers (White 1975, Johnstone 
1994, Coates and Bishop 1997, 
Trainor 2005b). 

Tringa brevipes Grey-tailed 
Tattler* 

Uncommon. One at edge of a 
lake near Onansila on 3 May 1991, 
and two at mangal-backed 
mudflat at Silain on 12 August 
2012. A common Palearctic pas¬ 
sage migrant and winter visitor 
to Wallacea, from the Palearctic 
region, especially about mangal- 
backed wetlands (White 1975, 
Johnstone 1994, Coates and 
Bishop 1997, Trainor 2005b). 

Arenaria interpres interpres Ruddy 
Turnstone* 

Uncommon. Three on reef at 
Pulau Kera on 7 April 1991, and a 
single bird observed along rocky 
shoreline at Otan on 11 August 
2012. An uncommon passage 
migrant and winter visitor to 
Wallacea in low numbers (<10 
birds per flock), usually associ¬ 
ated with coastal or fringing reef 
habitats (White 1975, White and 
Bruce 1986, Johnstone 1994, 


Trainor 2005b). All records 
would refer to the nominate 
subspecies. 

Calidris ruficollis Red-necked 
Stint* 

Uncommon. One on a weed 
bank on Pulau Kera on 7 April 
1991. Single bird on beach at Otan 
on 11 August 2012. A common 
passage migrant and winter 
visitor to Wallacea from north¬ 
ern hemisphere, mostly associ¬ 
ated with mudflats but also 
freshwater and saline lakes 
(White 1975, Johnstone 1994, 
Coates and Bishop 1997, Trainor 
2005a,b). Occurs in relatively 
large flocks at Kupang Bay with 
at least 457 birds on 12 June 2004 
(Trainor 2005b), perhaps first 
year birds over-summering, and 
more than 250 birds were 
counted on 20 December 2004 
on Roti (Trainor 2005a). 

Burhinidae 

Esacus neglectus Beach Stone- 
curlew Near threatened* 

An uncommon to rare resident 
of beach and coastal habitats in 
Wallacea, with a preference for 
small islands. Four on Pulau 
Merah on 8 May 1991. Also three 
birds were seen at Bipolo-Kuka 
beach on 10 June 2004, these 
beyond the study area (but less 
than 20 km from Pulau Merah). 
In addition a pair was seen on 12 
June 2004 and a single on 15 
December 2004 (all in Kupang 
Bay area West Timor). Five 
recorded on Ndana islet off Roti 
(Johnstone and Jepson 1996). 
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Charadriidae 

Pluvialis fulva Pacific Golden 
Plover* 

Three birds along coast at Otan 
on 11 August 2012. A common 
Palearctic passage migrant and 
winter visitor to Wallacea (White 
and Bruce 1986, Johnstone 1994, 
Trainor 2005b). 

Pluvialis squatarola Grey Plover* 
Four on reef at Pulau Kera on 7 
April 1991. A regular Palearctic 
passage migrant and winter 
visitor to Wallacea, generally 
confined to beach and mudflats 
in low numbers (White and 
Bruce 1986, Johnstone 1994, 
Trainor 2005b). An estimated 350 
birds were present at a high tide 
roost at Kupang Bay West Timor 
on 6 January 2005. 

Charadrius peronii Malaysian 
Plover Near threatened 

Two pairs on a sandy beach on 
Pulau Kera on 7 April 1991, and 5 
birds were observed as singles 
and pairs along a 1 km section of 
beach and rocky shore at Otan in 
2012. Two collected by Muller on 
Semau in 1829 are syntypes of the 
species (Schlegel 1865, Mees 1976). 
Few regional records, with a pair 
on beach at Kupang Bay (CRT 
unpubl data) and a male 
collected on Doo (Mees 1975). 
Mostly confined to linear beach 
and coastal habitats throughout 
insular SE Asia, Malaysia and 
Vietnam (Hayman et al. 1986) 
with coastal development threat¬ 
ening many populations. 


Charadrius ruficapillus Red-capped 
Plover* 

Resident. Two birds on a sandy 
beach at Uiasa on 30 May 1990, 
and three birds observed on 
mudflat at Silain on 12 August 
2012. Regionally this essentially 
Australian plover has long been 
considered as a visitor/ vagrant to 
the Lesser Sundas and Java. 
George Stein collected five 
specimens in Dili (as Charadrius 
alexandrinus ruficapilla), East 
Timor, in April 1932, which were 
interpreted as ‘probably only a 
winter visitor from Australia’ 
(Mayr 1944). This residence status 
has been repeated by authorities 
since (White and Bruce 1986, 
Johnstone 1994, Coates and 
Bishop 1997). 

More recent observations in East 
Timor have shown that it is now an 
established resident with breeding 
occurring throughout the year 
(Olsen and Trainor 2005). At least 
two sites have large populations: 
250 individual birds were counted 
in part of the Kupang Bay mudflats 
and aquaculture ponds (Trainor 
2005b) on 12 June 2004, but 
numbers fluctuate at Lake Tasitolu 
from about 40 birds to 300 indi¬ 
vidual birds (31 December 2003), 
perhaps suggesting that resident 
birds are augmented by Australian 
visitors. A single bird with orange 
flag on right upper tibia was noted 
at Tasitolu on 7 May 2006 un¬ 
doubtedly captured in south 
eastern Australia. At wetlands on 
the northern peninsula of Roti at 
least 73 birds, including many males 
in breeding plumage, were observed 
(Trainor 2005a). 
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Charadrius javanicus Javan Plover 

Near threatened* 

Resident? Four individuals were 
observed and photographed on 
mudflat at Silain on 11 August 
2012. White and Bruce (1986) did 
not attribute any Wallacean 
records to this taxon, and in fact 
it was only accepted as an 
allospecies of C. alexandrinus 
following Roselaar (1983) in an 
addendum. Clearly in that 
addendum they accepted C. 
javanicus and suggested that 
breeding records (Java east to 
Flores) in Snow (1978) could refer 
to this taxon. Breeding records 
attributed to Kentish Plover 
C. alexandrinus at Sape, Sumbawa 
(Coates and Bishop 1997), clearly 
refer to Javan Plover, this 
confirmed by observations at the 
same location in the early 1990s 
(David Milton in litt.}- Recent 
Lesser Sundas records include 
Gilo Meno (off Lombok), Sumba 
(breeding), Labuanbadjo (Flores) 
and Tibar (East Timor). This 
substantial range extension is 
presumably the result of greater 
field effort and improved criteria 
for identification rather than 
recent colonisation (Trainor 2011, 
Iqbal et al 2013). 

Taxonomy. White and Bruce 
(1986) only appeared to accept 
Javan Plover C. javanicus as a full 
species as a late addendum. It had 
been widely considered as a 
subspecies of variously, Kentish, 
Red-capped and Malaysian 
Plovers by different authorities 
and in this combined state 
several records may well have 
been wrongly ascribed (including 


unfortunately the decisions 
given in White and Bruce 1986) 
which have since been widely 
quoted as definitive. For example 
White and Bruce quote 
Hoogerwerf (1946 and 1967) as 
accepting ‘Red-capped Dotterel’ 
records from East Java, this may 
be correct, but that location is 
the centre of Javan Plover 
distribution which he did not 
recognise as a species. It appears 
that the historical specimens 
from Java are not Red-capped 
Plover, but there is at least one 
reliable observation from East 
Java (B. van Balen in litt). 

Charadrius leschenaultii leschenaultii 
Greater Sand Plover* 

One on sandy beach Pulau Kera 
on 7 April 1991. A regular 
Palearctic passage migrant and 
winter visitor to Wallacea (White 
and Bruce 1986, Johnstone 1994, 
Coates and Bishop 1997, Trainor 
2005b). All Wallacean regional 
records attributable to nominate 
subspecies. 

Charadrius mongolus Mongolian 
Plover* 

Five birds on beach at Otan on 11 
August 2012. A regular Palearctic 
passage migrant and winter 
visitor to Wallacea (White and 
Bruce 1986, Johnstone 1994, 
Coates and Bishop 1997, Trainor 
2005b). All Wallacean records 
attributed to nominate 
subspecies although the form 
‘stegmanni’ could also occur. 

Phalaropus lobatus Red-necked 
Phalarope* 

Up to 120 birds off northeast 
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Semau observed by R.O. Rowe on 
6 November 1993 (Holmes 1993). 
Out of the study area, 30 birds 
were observed off northwest 
Roti on 23 December 2004 
(Trainor 2005a). The Lesser 
Sundas are an important 
wintering ground for Red¬ 
necked Phalarope, with some 
straits between islands producing 
at the turbulent upwellings 
extremely rich feeding 
conditions. Highest counts of 
5,000-10,000 birds between 
Pantar and Alor on 29 April 
(Johnstone 1994). 

Laridae 

[Stercorarius parasiticus Arctic Skua 
- Parasitic Jaeger 

A single bird probably this 
species observed at sea near Palau 
Kera between Kupang and 
Semau Island on 7 April 1991. This 
northern hemisphere migratory 
species was not listed by White 
and Bruce (1986), it has however 
proven to be recorded regularly 
from regions immediately south 
of Semau (e.g. Ashmore Reef) as 
has the Pomarine Skua 
Stercorarius pomarinus.] 

[Sterna bengalensis Lesser Crested 
Tern 

One possibly this species 
observed at sea between Kupang 
and Semau Island on 22 October 
1989 and four on Pulau Kera on 7 
April 1991.] 

Sterna bergii cristata Crested Tern* 

Common in ones, twos and 
flocks up to 20 on Semau and 
small islets including Pulau 


Merah and rock stacks. Also two 
resting on a floating log between 
Semau and Kupang on 5 May 
1991. One bird observed along the 
beach at Otan on 11 August 2012. 
The most common coastal tern 
in the Timor region (Trainor 
2005b). 

Sterna sumatrana Black-naped 
Tern 

Common breeding resident. Re¬ 
corded on Semau, Pulau Merah 
and other small satellite islets, 
and at sea between Kupang and 
Semau. Mainly in ones, twos and 
flocks (up to 60). Over 60 
breeding on tallus slopes of 
Pulau Merah on 8 May 1991; seven 
nest scrapes contained a single 
egg and six nests had two eggs 
(also a number of empty scrapes). 
Apparently villagers from 
Lifuleo (on south end of Timor) 
regularly collect tern eggs on 
these islands for food. A common 
resident in Lesser Sundas. Two 
specimens. 

Sterna hirundo longipennis 
Common Tern* 

One bird possibly this species 
observed on Pulau Merah on 8 
May 1991. In East Timor (2003- 
2008) there were only six records 
along the coast of 1-3 birds from 
22 October to 11 March (Trainor 
2005b, CRT unpubl. data). 
Although there are few local 
records this species is, in general, 
a regular and common passage 
migrant through the region and 
summer visitor (late August - 
late April) to NW Australia 
(Johnstone et al. 2013). 
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Sterna hybrida javanica Whiskered 
Tern 

About 10-20 birds along coast 
near harbour as we departed 
Semau on 12 August 2012. 
Regular in Timor region, with 
>100 records in East Timor 
during 2002-2004 in beach, 
estuary, freshwater and saline 
wetlands (Trainor 2005b). 

Sterna albifrons 1sinensis Little 
Tern* 

Small flock of eight in breeding 
plumage and displaying (both 
aerial and ground displays) on 
Palau Merah on 8 May 1991. One 
egg found on rocky shale and 
one specimen collected. Single 
bird observed along coast at 
Otan, and about six birds 
observed, photographed and 
sound-recorded (XC108724- 
108725) about mudflats at Silain 
in 2012. The behaviour of these 
birds (mobbing an intruder) 
suggests that these latter birds 
may also have been breeding. 
This bird is apparently an un¬ 
common breeding visitor to 
Timor and the Lesser Sundas. In 
West and East Timor during 
2003-2009 a total of 38 records 
(May-November) of 1-25 birds 
were documented, with breeding 
records from July to November 
(Trainor 2011, CRT unpubl. data). 
Like several other tropical terns 
this species has recently colon¬ 
ised north-west Australia and is 
expanding its range southwards 
in the Kimberley and Pilbara. 

Sterna anaethetus Bridled Tern* 
Moderately common visitor. 


birds moving through the area 
south to breeding quarters in 
Australia in October and north 
to winter quarters (Philippines 
region) in April-May. Flock of six 
just off Semau on 28 May 1990; 
small groups of 8-10 and a flock 
of 20 between Kupang and 
Semau on 20 October 1990; one 
near Kupang Harbour on 30 
April 1991; one on a floating log 
between Semau and Kupang 
Harbour on 5 May 1991; and a 
loose aggregation of 50 (in ones 
and twos) observed between 
Lifuleo (south end Timor) and 
small islets including Pulau 
Merah off south end of Semau 
on 8 May 1991. Banding data has 
established that birds breeding in 
Western Australia leave their 
breeding grounds (April/May) to 
winter in seas off Philippines 
returning in October. The 
records from Semau (where it is a 
moderately common passage 
migrant) adhere to this migratory 
pattern suggesting the records 
refer to birds breeding in 
Western Australia. 

There are still major differences 
in tern taxonomy. Based on 
behaviour, morphology and 
some molecular studies we retain 
this species in the genus Sterna 
rather than Onchyprion and 
believe that the latter is best 
treated as a subgenus. 

Sterna fuscata Sooty Tern* 

A flock of 40 feeding in passage 
between Kupang and Semau on 
22 October 1989. Possibly visitors 
from west Kimberley (Australia) 
and Ashmore Reef where large 
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breeding colonies are present 
(Johnstone and Storr 1998). 

Columbidae 

Streptopelia chinensis tigrina 
Spotted Dove 

Common to moderately com¬ 
mon resident. Commonly record¬ 
ed, mainly in ones and twos in 
beachside scrub, vine forest and 
open savanna at Uiasa and 
common at edges of tracks in 
cultivated areas and in open 
grassland at Onansila. Recently 
fledged chicks observed at Uiasa 
on 20 October 1990. Common to 
abundant in tropical dry forest 
and savanna woodland in 2012 
suggesting that hunting in¬ 
tensity may be low on the island. 
Calls were sound recorded 
(XC116499). Usually common in 
savanna woodland and agri¬ 
cultural land throughout the 
Lesser Sundas with numbers 
often reduced by hunting near 
villages. Eight specimens. 

Chalcophaps indica Emerald Dove 

Moderately common to common. 
Usually single birds but occasion¬ 
ally small groups (up to 5) at food 
rich sites. Recorded in vine and 
dry forest, cultivated areas and 
mangal at Uiasa, Onansila, Usalin 
and Otan. Frequently flushed 
from tropical dry forest in 
August 2012. Collected on Semau 
by A.R. Wallace and C.B. Haniel 
(Hellmayr 1914). This species is 
widespread and generally com¬ 
mon throughout much of 
Wallacea in savanna woodlands, 
forest edge and forest. Ten 
specimens. 


Taxonomy. This species is 
generally considered as having 
two distinct taxa within 
Wallacea; their ranges abut. 
Nominate indica, in which males 
have a white forehead and 
supercilium and grey crown 
ranges from Kashmir through 
south and south-east Asia, 
Philippines, Greater and western 
Lesser Sundas, the Moluccas, 
some Western Papuan Islands 
(Gebe, Kofiau etc.), and islands in 
Geelvink Bay (Numfor, Biak, 
Meos and Num) (Johnstone 1981). 
The second taxon, C.i. longirostris 
(NB: this is sometimes treated, 
following Rasmussen and 
Anderton (2005), as a full species, 
C. longirostris, Pacific Emerald 
Dove) is slightly larger and the 
males have a vinous brown 
forehead and crown and lacks a 
supercilium. This form (C.i. 
longirostris) occurs in the eastern 
Lesser Sunda and southern 
Moluccan islands, eastern New 
Guinea, some Torres Strait 
islands and northern and eastern 
Australia. The two forms are not 
known to co-inhabit, but where 
their ranges meet intermediate/ 
intergrade forms occur. Semau is 
one such area. 

Specimens from this intergrade 
zone have been examined and 
primarily on plumage differ¬ 
ences, various taxa have been 
described, e.g. C. indica timorensis 
Bonaparte 1856 (T.L. Timor). Our 
material from Semau and Timor 
consistently differs from birds 
from north-west Australia, 
Kimberley and Northern Terri¬ 
tory (= longirostris) in being 
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slightly smaller and in having 
the nape, centre of mantle and 
upper back tinged with bluish 
grey (Johnstone 1981). On the 
nearby island of Roti, however, 
the birds are very similar to the 
Kimberley birds having little or 
no trace of grey. Birds from the 
more westerly island of Sabu 
vary considerably, with some 
having the crown and mantle 
very distinctly grey, whereas on 
others these areas have only a 
weak greyish tinge. The popu¬ 
lations from still further west 
and to the north (Sumba, Alor 
and Lembata) are more like the 
nominate form, having the 
forehead whitish and grey on 
crown and centre of mantle, but 
they are still intermediate in a 


number of characters (Figure 11). 
There is, therefore a broad 
intergrade zone between the two 
Wallacean taxa. Furthermore, 
contrary to Rasmussen and 
Anderton (2005) we noted very 
little difference between the 
calls of birds from either north¬ 
ern Australia or any population 
across the Lesser Sundas. 

A detailed study of the variant, 
island based, intergrade forms, 
including their long-term 
stability etc. is needed in order to 
clarify their taxonomic status. 
The material held in the Western 
Australian Museum clearly 
indicates an intergrade zone 
between the taxa C.i. indica and 
C.L longirostris and we would treat 
the two forms as conspecific. 



Figure 11. Emerald Doves, left to right, A21526 from west Kimberley, A22924 
from West Timor and A23309 from Semau Island. 
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Geopelia striata maugei Zebra Dove 
Common resident. Mainly in 
ones and twos. Open scrub, open 
woodland, grasslands and culti¬ 
vated areas. Occasional in village 
gardens and tropical dry forest in 
August 2012. Nine specimens. 
Collected on Semau by A.R. 
Wallace and C.B. Haniel 
(Hellmayr 1914). G.s. maugei is 
sometimes treated as a full 
species G. maugei Barred Dove 
(White and Bruce 1986, Coates 
and Bishop 1997, Gill and 
Donsker 2013) however, based on 
morphology, calls and behaviour 
we retain it within striata. 

Treron psittaceus Timor Green 
Pigeon Endangered 

One record. A bird hit and went 
through a mist net set near a 
Ficus thicket at Onansila on 3 
May 1991 (feathers collected). A 
specimen was collected on 
Semau by A.R. Wallace (Hellmayr 
1914). Timor Green Pigeon is 
endemic to Timor, Semau and 
Roti but has declined through¬ 
out its range because of tropical 
forest loss and conversion and 
hunting. There are few recent 
records from West Timor (Noske 
and Saleh 1996, Coates and 
Bishop 1997) but it is more 
frequent in East Timor with one 
flock of ca 129 recorded on 20 
October 2005 at a fruiting fig in 
Wairoke village. Timor Green 
Pigeon is well-known to hunters 
in East Timor who regard it as 
‘tule’ or deaf: when one bird is 
shot in a tree, the remaining 
flock members freeze perch 
without flushing increasing the 


possibility that a large pro¬ 
portion of a flock can continue 
to be harvested by hunters. 

Ptilinopus regina flavicollis Rose- 
crowned Fruit Dove 

Moderately common to common. 
In ones, twos and small groups 
(up to 6) at Uiasa, mainly in vine 
forest and Ficus thickets. In 2012 
approximately four single birds 
observed and several others 
heard calling. Collected on 
Semau by A.R. Wallace (Hellmayr 
1914). This taxon is common in 
tropical forest and woodland on 
Roti (Trainor 2005a), West Timor 
(Noske and Saleh 1996) and 
extending into East Timor at 
least to Suai on the south coast. 
One specimen. 

Taxonomy. White and Bruce 
(1986) list three subspecies for 
the Lesser Sundas namely, 
P.r. flavicollis (which has a strong 
yellow green suffusion on the 
neck and breast) ranging from 
Flores, Roti, Sawu, Semau and 
West Timor, P.r. roseipileum (dif¬ 
fering in its rosy crown) recorded 
from East Timor, Wetar, Romang, 
Moa, Kisar and Leti, and 
P.r. xanthogaster but this latter 
form ranges on islands east of 
Timor. The type locality of 
flavicollis is West Timor. Birds 
from West Timor and Semau are 
very similar in colouration and 
match well with P.r. evuingii of 
northern Australia (i.e. with pale 
pink or reddish pink crown) and 
as a series are darker on the neck 
and throat than specimens from 
both Roti and Sawu islands with 
the birds from these islands 
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being very similar to one 
another. Johnstone (1981) placed 
flavicollis and roseipileum into 
ewingii and concluded that 
roseipileum was intermediate 
between xanthogaster of the 
Moluccas and flavicollis (= ewingii) 
with this form including the 
Roti and Sabu birds of the Timor 
region and north-western 
Australia. Recent specimens from 
the region and further material 
from Kimberley confirms this 
treatment. 

Ptilinopus cinctus cinctus Black- 
banded Fruit Dove 

A bird possibly this species 
making a typical soft “woo- 
woo...” call in rugged limestone 
fissures and vine thicket at Uiasa 
on 30 May 1990. Generally 
common in the Lesser Sundas 
especially in mid-elevation ever¬ 
green forest, but uncommon or 
absent from tropical dry forest. 

Ducula rosacea Pink-headed 
Imperial Pigeon Near threatened 

Scarce or rare. One on a nest 18 m 
up in a Garuga tree in vine forest 
near Onansila on 3 May 1991. Nest 
constructed of small sticks, 
empty but bird sitting. One 
specimen A24708, a chick col¬ 
lected on 24 October 1990. An 
adult male was collected by C.B. 
Haniel on the north coast of 
Semau (Hellmayr 1914). A nest 
was found on Wetar at 11 m 
above ground in Schleichera oleosa 
on 16 October 2008 (Trainor et at 
2009). This forest pigeon is 
endemic to the Lesser Sundas, 


Flores Sea islands and Maluku. It 
is hunted through much of its 
range, intensely in West Timor 
(Noske and Saleh 1996), but large 
populations remain on Wetar 
Island and islands in the Banda 
Sea (Trainor et al 2009, Trainor 
and Verbelen 2013). 

Ducula bicolor Pied Imperial 
Pigeon* 

Vagrant or rare visitor. Two at 
edge of mangal near Onansila on 
3 May 1991. A small island species 
that occurs sporadically in Nusa 
Tenggara. On Komodo and 
Flores, there have been about 10 
records of 1-50 birds during 
July-November, January and 
March (Schellekens et al. 2009). 
The only other Nusa Tenggara 
records are on Gili Air (an islet 
off Lombok (Nash and Nash 
1987)) in October, and undated 
records on Moyo (Johnstone et al. 
1996). Local villagers have oc¬ 
casionally observed them about 
Com in East Timor (CRT unpubl. 
data). The rarity of records 
suggests that Pied Imperial 
Pigeon is probably not resident 
in Nusa Tenggara (except perhaps 
the Komodo-western Flores area) 
and it presumably arrives as a 
‘fruit nomad’ tracking extensive 
stands of mangal. 

Taxonomy. Gill and Donsker 
(2013) separate this form from the 
Torresian Imperial Pigeon Ducula 
spilorrhoa (G.R.Gray, 1858), but in 
the light of a record from 
Ashmore Reef it may be that D. 
bicolor is the species involved on 
Semau. 
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Psittacidae 

Cacatua sulphured parvula 
Yellow-crested Cockatoo 

Critically Endangered 

Scarce. Two overhead at Uiasa on 
30 May 1990 and two pairs 
observed by S. Behrens near a 
village called Onandengen and 
one pair near Amadoke in 
August 1994. The type specimen 
of parvula was collected on 
Semau by S. Muller in 1829 
(Hellmayr 1914), 161 years before 
the only modern records. Heavily 
captured for cage bird trade since 
the 1980s in West Timor, with 
adult birds considered an agri¬ 
cultural pest about corn crops 
and often trapped and eaten or 
sold. Few remain in West Timor, 
with the only records of single 
birds during 2002-2012 at Bipolo. 
An estimated 200-600 birds 
remain in East Timor, with 
numbers possibly now increas¬ 
ing. Extirpated throughout most 
of its historical range (BirdLife 
International 2013). 

[Trichoglossus haematodus 
capistratus Rainbow Lorikeet 

The only record is the ob¬ 
servation by A.R. Wallace in 1859: 
“but the beautiful T. haematodus 
seems rare, as I never saw a 
specimen, and with difficulty 
obtained two live ones in the 
town [Kupang]. I observed it in 
the island of Semao two years 
ago, but could not obtain an 
example” (Wallace 1861b). This 
record was overlooked by White 
and Bruce (1986), and Coates and 
Bishop (1997).] 


Taxonomy. Birds from Timor 
(T.h. capistratus), Wetar and 
Romang {T.h. flavotectus) and 
Sumba (T.h. fortis) all of which 
have greenish or bluish face, 
yellowish green collar and the 
breast yellow or green without 
dark barring (some Sumba speci¬ 
mens have strong orange yellow 
breast and flanks) are sometimes 
separated as an allospecies 
T. capistratus the Marigold 
Lorikeet. 

Geoffroyus geoffroyi geoffroyi Red¬ 
cheeked Parrot 

Moderately common to common 
resident. Usually in ones, twos 
and small flocks (up to 10) 
occasionally in larger flocks (over 
20). Recorded at Uiasa and 
Onansila, favouring canopy of 
vine forest and woodland. Mod¬ 
erately common in 2012 with at 
least six birds seen and sound- 
recorded (XC108718), and other 
groups were heard calling about 
vine forest. Common in tropical 
forest especially evergreen forest 
on Timor (Noske and Saleh 1996) 
but absent from Roti (Johnstone 
and Jepson 1996, Trainor 2005a). 

[Tanygnathus megalorhynchus 
hellmayri Great-billed Parrot 

Historical record only. Two males 
were collected by C.B. Haniel on 
the north coast and interior of 
Semau (Hellmayr 1914). One of 
the rarest and most poorly 
known resident landbirds in the 
Timor region, with few recent 
records.] 


189 


Cuculidae 

Cuculus saturatus optatus Oriental 
Cuckoo * 

Palaearctic migrant to the 
Wallacean Region, mostly on 
passage to and from Australia, 
but some possibly wintering. One 
collected from vine forest at 
Uiasa on 22 October 1990. One of 
the most common migrant non¬ 
passerine landbirds to Wallacea 
(White 1976) though probably 
often overlooked. Two records 
on Roti in December (Trainor 
2005a) and 14 records in East 
Timor (2003-2006) from 16 
October to 22 April (CRT 
unpubl. data). 

Taxonomy. The taxonomy of the 
three Cuculus taxa saturatus, 
optatus and lepidus all of which 
occur in the Wallacean Region 
remains in dispute. White and 
Bruce (1986) who used the name 
horsfieldii in lieu of optatus, at that 
time differentiated solely on the 
basis of comparative wing length 
was ill-founded, suggesting that 
this variation was clinal in 
nature. As such they united both 
migratory, Palearctic forms into 
saturatus. They did however 
recognise lepidus, but treated it as 
a subspecies of saturatus. 

Both King (2005) and Payne 
(2005), refuted these conclusions, 
commenting that in addition to 
the wing length character, there 
was evidence of variation in calls 
between the two Palearctic taxa, 
which they not only resurrected 
but elevated to specific rank; 
lepidus too was by similar argu¬ 
ments also raised to full specific 
status. 


When Erritzoe et al. (2012) 
reviewed these taxa, further 
comparative studies by 
Lindholm and Linden (2007) had 
revealed that there were “only 
minor differences in vocalisation 
between them (saturatus and 
optatus) and these with some 
degree of overlap”. Their con¬ 
clusion was to recognise both 
taxa, but to treat optatus as a 
subspecies of saturatus, and lepidus 
was maintained as having full 
specific rank. 

Although various international 
checklists (e.g. Gill and Donsker 
2013) maintain all three taxa at 
full specific rank, we here adopt 
the treatment of Erritzoe et al. 
( 2012 ). 

The specimen collected on 
Semau (A23620) an adult female, 
has a wing length of 192 mm. 
Payne (2005) gives the cor¬ 
responding wing length as 
saturatus (163-190); optatus Gapati, 
Okinawa and Kurile Islands (185- 
204) as such it has been assigned 
to the taxon optatus although it 
is noted that its dimensions are 
only marginally outside/beyond 
the given range of saturatus. The 
above data, incidentally, illus¬ 
trates the overlap between these 
two taxa. 

Cacomantis variolosus ?subspecies 
Brush Cuckoo* 

Uncommon. One calling from 
vine forest on 22 October 1989, 
on 20 and 21 October 1990 at 
Uiasa, and heard calling at 
distance once only at Otan in 
2012. 

Taxonomy. During his expe- 
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ditions to Timor (1828-1829) 
Muller collected a specimen 
which he considered to represent 
a distinct, resident, form of this 
species, and applied to it the 
name ‘tymbonomus’. A further 
series of seven birds was sub¬ 
sequently collected there by 
Stein (December 1931-May 1932). 
This latter series was examined 
by Mayr (1944) who found them 
to differ from the nominate 
form, citing the differences 
between the two as follows. 

Adult; 1) Having narrow rufous 
edges to the greyish brown back, 
scapulars and lesser upper wing 
coverts; 2) The tail bars rufous 
not white, with only the tip of 
each feather white and undertail 
coverts barred rufous, not white; 
3) Breast and flanks finely 
variegated with grey; and 4) 
Wing 121-131 mm. Immature: 1) 
More finely barred above and 
below than in corresponding 
plumages of the nominate sub¬ 
species; and 2) Tail bars more deeply 
rufous. Mayr accepted them as 
being of Muller’s tymbonomus. 

When Mees examined Muller’s 
type specimen he concluded that 
it was merely an immature of the 
nominate form, thus invali¬ 
dating the name tymbonomus. 
White and Bruce (1986) accepted 
both Mees opinion on Muller’s 
specimen and the comments of 
Mayr concerning Stein’s material. 
They realised that by so doing it 
meant that Stein’s series now 
represented a ‘different’, but now 
un-named taxon. To these Bruce 
in White and Bruce (1986) 
applied the name whitei. 


Payne (2005) suppressed whitei 
into synonomy with the nomin¬ 
ate form, a treatment followed 
by Gill and Donsker (2013), 
thereby assigning all of the 
Timor (and by implication 
Semau) birds, whether migratory 
or resident, to the nominate 
form. 

In northern Australia, breeding 
occurs from October to March so 
the October records would in¬ 
volve locally breeding birds, this 
being supported by calls/ 
behaviour. It is noteworthy here 
that Stein’s series was also col¬ 
lected within this period when 
Australian breeding (migratory) 
birds would not be present. 

Stein’s series has not been ex¬ 
amined by us, but it is considered 
that Mayr’s listed ‘differences’ 
would appear to be duplicated by 
varying stages of plumage of 
immature birds from the Kim¬ 
berley region breeding popu¬ 
lation. Even the birds nominated 
by Mayr as adult (both male and 
female included here) appear to 
have characters consistent with 
later-stage immature plumage of 
the nominate form, in fact the 
series contained no birds whose 
plumage corresponded with, or 
even closely matched that of 
nominate form adult birds. 

Whether, from this one can infer 
that the local breeding popu¬ 
lation retain features of im¬ 
mature plumage as shown by the 
nominate form (thereby provid¬ 
ing a case for the retention of the 
taxon whitei), whether the term 
‘adult’ was misapplied (by Mayr), 
or whether Stein’s series truly 
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represented locally breeding 
birds, as distinct from ‘stay-over’ 
migratory nominate form birds, 
is not known. 

Unfortunately no specimens 
were collected, or the birds even 
observed, and so the taxonomic 
status of this population is 
considered unsettled, it again, 
however, illustrates the close 
affinity between the populations 
of Timor and those of NW 
Australia. 

Although HANZAB (1999) ac¬ 
cepted that two subspecies of C. 
variolosus occurred within 
Australia, the northern form 
dumetorum was suppressed and 
reduced into synonomy with the 
nominate form by Payne (2005). 
He did however accept that the 
northern population of birds (i.e. 
those previously comprising 
dumetorum) were smaller. He 
provided separately, comparable 
measurements for the two 
Australian populations. Citing 
here only the wing dimentions 
of adult + immature male birds 
the details are as follows: 

Population of eastern Australia, 
south of 22 S, wing 127-148 mm, 

populations of northern Aus¬ 
tralia (i.e. ex dumetorum) wing 
125-131 mm. 

Payne also gives, however, com¬ 
parable measurements (i.e. adult 
+ immature males) of birds 
collected on Timor, with these as 
follows; 

Stein’s collection (4 birds), 121-131 
mm and additional material 
(other sources 3 birds), 117-125 
mm. Although the series from 


Timor is small it suggests signifi¬ 
cant morphological differences, 
there being barely any overlap at 
all from even the smaller north¬ 
ern populations from Australia. 

In south-eastern Australia this 
species is a migrant, moving 
north in February-April and 
south in September-October and 
it is most likely that the migrants 
occurring in Wallacea originate 
from this region. 

Eudynamys cyanocephalal scolopacea 
Australian Koel/Common Koel* 

Two observed in forest at 
Onansila on 3 May 1991 and 
calling at the same site on 4 May 
1991. Australian Koel occurs as a 
resident on Timor and possibly 
other parts of Wallacea, and as a 
widespread winter migrant 
(presumably April-October), and 
the Common Koel is thought to 
be resident throughout much of 
Wallacea (Coates and Bishop 
1997). The status of these species 
in Wallacea remains unclear 
because they are cryptic and 
rarely observed and probably 
only the female can be identified 
from field observations with 
certainty; the calls are similar, 
but have not yet been analysed 
in detail to allow species 
determination. Common Koel 
can disperse widely with records 
from Cocos-Keeling and 
Christmas Island confirming that 
the species cannot be ascribed to 
specific locations. On Timor, 
koels occur in a wide range of 
wooded habitats, particularly 
tropical evergreen forest. Of 130 
predominantly vocal records in 
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East Timor (2003-2009), 116 (89%) 
were during September to 
December presumably associated 
with breeding (CRT unpubl. 
data). Five immature birds were 
collected at Camplong in January 
(Mayr 1944) suggesting egg-laying 
in November (Noske 2003). On 
Roti, koels were widespread and 
called frequently in December 
(Trainor 2005a). 

Centropus bengalensis sarasinorum 
Lesser Coucal* 

Scarce or uncommon. One in low 
dead grass at Uiasa on 30 May 
1990 and calling near caves at 
Onansila on 3 and 4 May 1991. 
Lesser Coucal is generally com¬ 
mon in grassland, savanna wood¬ 
land and tropical forest edge 
throughout its Lesser Sundas 
distribution (Coates and Bishop 
1997). 

Taxonomy. This species is 
polytypic with White and Bruce 
(1986), after lengthy consider¬ 
ation, combining all Wallacean 
forms as C.b. javanensis (of the 
Malay Peninsula and Greater 
Sundas), suggesting that there 


was considerable clinal variation 
between this and C.b. sarasinorum 
(of the Lesser Sundas, Timor and 
Sulawesi). Recent workers in¬ 
cluding Payne (2005) have ac¬ 
cepted sarasinorum as a valid 
subspecies and this would be the 
subspecies involved on Semau. 

Strigidae 

Ninox novaeseelandiae fusca 
Southern Boobook* 

Uncommon. An adult male 
collected in patch of vine forest 
at Uiasa on 22 October 1990. First 
record for Semau. 

Taxonomy. The subspecies 
N.n. fusca from Timor is de¬ 
scribed as being dark cold grey 
brown without any trace of 
warm brown or rufous. Timor 
specimens from Atapapu 
(Atapupu) and Tjamplong 
(Camplong) have the crown dull 
sepia brown, greyish brown or 
fuscous brown, the nape and 
hindneck mostly sepia brown or 
darker fuscous brown and the 
upper back generally plain sepia 
or fuscous brown sometimes 



Figure 12. Adult male Southern Boobook Ninox n. fusca A23622 from Semau 
Island. 
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with buff or whitish spots on the 
upper mantle. The legs are 
cinnamon buff or buff 
(Johnstone and Darnell 1997a). 
The single specimen from Semau 
matches well with Timor speci¬ 
mens in size and coloration, wing 
221 mm, weight 180 g and total 
length 300 mm, and is sub¬ 
stantially larger than the geneti¬ 
cally and vocally distinctive 
subspecies N.n. rotiensis of Roti 
(Johnstone and Darnell 1997a, 
Verbelen 2010). It is dark greyish 
brown on upper head and nape 
grading to a fuscous brown or 
sepia brown on the upper back 
and wings. The throat, breast, 
belly and flanks dull white 
streaked with sepia brown or 
cinnamon brown and legs 
cinnamon buff giving as with 
Timor birds an overall warm 
chocolate brown appearance 
rather than dark cold grey brown 
(see Figure 12). 

Caprimulgidae 

Caprimulgus affinis Savanna 
Nightjar* 

Uncommon. One over cultivated 
areas in evening at Uiasa on 23 
October and two over the beach 
at night on 24 October 1990. Also 
a nest with two eggs on beach 
among debris at Usalin on 8 May 
1991. Savanna Nightjar is com¬ 
mon in lowland habitats on 
Timor, breeding and roosting in 
cities of Dili and Kupang, and 
throughout most of its Lesser 
Sundas distribution (Coates and 
Bishop 1997, CRT unpubl. data). 

Taxonomy. White and Bruce 
(1986) were undecided about the 


form “timorensis” (Mayr 1944) and 
left the birds of that area un¬ 
allocated. Gill and Donsker (2013) 
have, however, accepted that 
taxon and almost certainly that 
is the form present in Semau. 

Apodidae 

Collocalia esculenta neglecta Glossy 
Swiftlet 

Common resident. Recorded at 
Uiasa and Onansila. Mainly small 
flocks and loose aggregations 
around coastal caves, buildings 
including a church and hawking 
over soaks. About 50 old nests 
and two new nests one with one 
egg and the other with two eggs 
in a limestone fissure at Uiasa on 
30 May 1990 and hundreds of old 
nests on the ground and several 
new nests with eggs in small 
caves at Onansila on 3 May 1991. 
Seven specimens. Regularly seen 
in groups of up to 20 birds in 
village, dry forest and savanna in 
2012. Generally common in the 
Timor region particularly in 
tropical forest (Coates and 
Bishop 1997). 

Taxonomy. C.e. neglecta this 
given by White and Bruce. 

Apus nipalensis House Swift* 

Two birds observed flying south 
over beach at Otan on 11 August 
2012. In East Timor (2003-2006) a 
total of 22 records noted 
throughout the year with breed¬ 
ing colonies of 200 (16 March 
2003) and 100-200 birds (6 
December 2003) at two coastal 
cliff sites in far east, and birds 
observed nesting under Christ 
statue at Cristo Rei, Dili, on 16 
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April 2006 (CRT unpubl. data). 
Despite these cliff nesting 
colonies, House Swift is rarely 
observed and may be a breeding 
visitor. Appears to be colonising 
Wallacea (Coates and Bishop 
1997). 

Coracidae 

Eurystomus orientalis Oriental 
Dollarbird* 

Uncommon. Probably mainly 
passage migrants from Australia 
in which case the taxon would 
be “pacificus”. Ones and twos 
recorded at Uiasa in October 1990 
(breeding occurs in north¬ 
western Australia from October- 
December). Uncommon in East 
Timor (2003-2006) with a total 
of 34 records during January to 
April (with a single record on 12 
May) and 6 October to 22 
November probably suggesting 
that this mostly involves the 
Asian subspecies orientalis (CRT 
unpubl. data). According to Mees 
(2006): ‘As far as I can judge, E. 
0 . pacificus has not yet been 
recorded from the Lesser Sunda 
Islands, although at least on the 
eastern islands of the chain it is 
to be expected as a winter visitor 
from Australia’. 

Alcedinidae 

Todiramphus chloris chloris Collared 
Kingfisher 

Moderately common resident. 
Recorded at Uiasa, Onansila and 
on Palau Merah. Mangal, vine 
thickets, cultivated areas, edges 
of lakes and rocky beaches. Five 
specimens. Two birds recorded at 
Otan beach and one in mangal at 


Silain in 2012. Collected on 
Semau by C.B. Haniel (Hellmayr 
1914). Widespread and common 
in coastal habitats in the Lesser 
Sundas, and less common in 
inland habitats and mountains 
(Coates and Bishop 1997). 

Todiramphus sanctus sanctus Sacred 
Kingfisher* 

Moderately common winter 
visitor from Australia. Recorded 
at Uiasa in October and Onansila 
in May. Mainly mangal and vine 
forest. Five specimens. One bird 
photographed in woodland at 
Otan on 12 August 2012. 

Alcedo atthis floresiana Common 
Kingfisher* 

One bird seen twice along 
muddy tidal inlet at Silain on 11 
and 12 August 2012. No de¬ 
scriptive notes were made, but 
based on date this bird was 
mostly likely A.c. floresiana, the 
resident Lesser Sundas subspecies. 
A migrant subspecies A. c. 
bengalensis visits northern 
Wallacea during summer (White 
1976, Coates and Bishop 1997). 
The Common Kingfisher is local¬ 
ly common on Timor particu¬ 
larly along streams, occasionally 
the coast and lakes (CRT unpubl. 
data). 

Meropidae 

Merops ornatus Rainbow Bee-eater 

Migrant from Australia. Several 
calling at Uiasa in October 1989; a 
group of four and a flock of ten 
at Uiasa in October 1990; small 
groups recorded at Onansila and 
Usalin in May 1991 and fre- 


195 


quently heard calling and 
occasionally seen at all locations 
in 2012. One of the most com¬ 
mon and widespread Australian 
migrants to the Lesser Sundas 
where present in all months. 

Pittidae 

[Pitta elegans elegans Elegant Pitta. 
Rare or uncommon and status 
uncertain. One, probably this 
species, calling from dense 
lantana [Lantana camara) thicket 
near Onansila on 4 May 1991. 
Collected on Semau by S. Muller 
in 1829 (Hellmayr 1914). The 
status of this subspecies is poorly 
known, but it appears to breed 
on Timor and Semau (White and 
Bruce 1986), and perhaps Roti, 
and migrate northwards during 
the Nusa Tenggara dry season 
(?May-October) to islands off 
northern Sulawesi, north and 
central Maluku (White and 
Bruce 1986, Coates and Bishop 
1996, Trainor 2005a, Tebb et al 
2008). Therefore likely to be 
present on Semau during 
November-April/May. It was 
locally abundant with up to 10 
birds calling simultaneously on 
Roti in December, possibly 
recently returned migrant birds 
(Trainor 2005a).] 

Meliphagidae 

Meliphaga reticulata Streaky- 
breasted Honeyeater 

Common to moderately com¬ 
mon. Recorded at Lhasa and 
Onansila mainly in open forest 
and woodland, edges of vine 
thickets and village gardens. 


Fledgling unable to fly probably 
about 1 week old at Uiasa on 22 
October 1989, and a fledgling 
with a yellow throat was photo¬ 
graphed at Otan on 12 August 
2012. Collected by L. Loria on 
Semau (Salvador! 1890). Fledg¬ 
lings have been recorded from 
May and November in West 
Timor, with breeding probably 
mostly timed for increased insect 
abundance in the wet season 
(Noske 2003). Some adult calls are 
very similar to those of Singing 
Honeyeater Lichenostomus virescens 
of Australia (e.g. XC107799). 
Several sound recordings were 
made (XC116500, XC116584). Ten 
specimens. On Timor it is a 
common town and village bird 
(e.g. Kupang and Dili) and is 
particularly abundant in 
savanna woodland. 

Philemon buceroides buceroides 
Helmeted Friarbird 

Uncommon to moderately com¬ 
mon. Recorded at Uiasa, Onansila 
and Usalin. Mainly vine forest, 
mangal, palm groves and 
woodland edge of lake. Only a 
single bird was observed in dry 
forest in 2012, suggesting a 
probable change in abundance 
since the 1989-1991 surveys. 
Helmeted Friarbird continues to 
be a popular cagebird/ songbird 
in Indonesia, which drives 
captures for trade. Little in¬ 
formation is available on trade 
on Semau or West Timor, but it 
has been a common bird in 
markets on Lombok, where the 
wild population has greatly 
diminished. Widespread and 
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common throughout most of its 
Nusa Tenggara range but un¬ 
common on Roti (Trainor 2005a). 

Taxonomy. Nominate subspecies. 

Lichmera indistincta limbata Brown 
Honeyeater, Indonesian 
Honeyeater 

Common. Recorded at Uiasa and 
Onansila. Mainly village gardens 
and open woodland. One speci¬ 
men. Common and frequently 
seen and heard in village gardens, 
dry forest and savanna in 2012 
with one immature bird ob¬ 
served in Otan village on 12 
August. Noteworthy is that birds 
from both Sumbawa, Lombok 
and Semau reacted to REJ’s 
playback calls of of L. indistincta 
from Perth, Western Australia. 
Brown Honeyeater is sporadically 
distributed in Nusa Tenggara and 
is particularly patchy on Flores 
(Coates and Bishop 1997, 
Verhoeye and Holmes 1999). 
Occurs widely on Timor, 
including villages, and Wetar 
(Trainor etal 2009). 

Taxonomy. We treat limbata of 
Wallacea as conspecific with 
indistincta of Australia and New 
Guinea, based on morphology 
and calls. 

Acanthizidae 

Gerygone inornata Plain Gerygone* 

Uncommon. Recorded at Uiasa 
and Onansila. Usually single 
birds occasionally in twos. Main¬ 
ly vine forest areas. Infrequently 
recorded in 2012, with a few birds 
heard singing and sound 
recorded (XC108716) in dry forest. 


The Plain Gerygone is one of the 
most frequently heard landbirds 
on Timor, Atauro (Trainor and 
Soares 2004), Wetar (Trainor et al 
2009), but is also uncommon in 
similar environments on Roti 
with poorly developed dry forest 
(Trainor 2005a). 

Sylviidae 

Cisticola juncidis fuscicapilla Zitting 
Cisticola 

Uncommon to moderately com¬ 
mon. Recorded at Onansila and 
Osalin and possibly Uiasa (un¬ 
identified Cisticola observed 
there). Usually in ones, twos and 
threes favouring rice and maize 
crops and open gardens. A few 
birds observed along roadside 
shrubs in 2012 and assumed to be 
this bird. Collected by Wallace 
(notebooks) and L. Loria on 
Semau (Salvador! 1890, Bruce 
1987). Zitting Cisticola occurs 
widely on Timor, and through 
Nusa Tenggara where it is 
abundant on floodplains, grass¬ 
lands and invades forest edge 
following swidden (slash and 
burn) agriculture (CRT unpubl. 
data). 

Cisticola exilis Golden-headed 
Cisticola* 

Status uncertain. An unidenti¬ 
fied cisticola observed in maize 
crop near Uiasa on 22 October 
1990. Brief harsh raspy calls 
typical of the song of Golden¬ 
headed Cisticola were recorded 
close to Otan village on 12 
August 2012. Both Zitting and 
Golden-headed cisticolas have 
been recorded around Kupang. 
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Pachycephalidae 

Pachycephala pectoralis calliope 
Golden Whistler 

Moderately common. Mainly 
singles or occasionally in pairs. 
Recorded at Uiasa and Onansila. 
Mainly vine forest and mangal 
but also cultivated areas, lantana 
scrubs and dense Castor Oil 
Ricinus communis bushes. Six 
specimens. One male bird was 
seen in dense dry forest, photo¬ 
graphed and sound recorded 
while singing (XC108720) at Otan 
on 12 August 2012. A juvenile 
male was collected by L. Loria on 
20 April 1889, and two immature 
males and an immature female 
were collected on Semau by 
Haniel (Hellmayr 1914). 

Taxonomy. White and Bruce did 
not split the Golden Whistler 
complex, listing all under 
P. pectoralis. Two males from 
Timor in WAM collection are 
slightly larger with wing 87 mm 
compared to a male and female 
from Semau with wing 83-84 
mm and three immature males 
and one female from Roti, wing 
80-82 mm. The female from 
Semau is also slightly darker 
more brownish on the upper- 
parts than the Roti female. This 
species was not listed for Roti by 
White and Bruce (1986) but listed 
as P.p. calliope by Johnstone and 
Jepson (1986), however the 
current taxonomic status of 
birds from both Roti and Semau 
needs clarification. 

[Pachycephala orpheus Fawn¬ 
breasted Whistler 

Status? Listed for Semau by 


Coates and Bishop (1997) but not 
White and Bruce (1986). Oc¬ 
casionally heard from village and 
dry forest in 2012, with one bird 
photographed at Otan on 12 
August 2012, which was subse¬ 
quently identified as a female 
Golden Whistler. The first island 
record was by Holmes (1993) who 
reported Fawn-breasted Whistler 
without accompanying notes 
from Oeasa. This whistler is one 
of the most frequently heard 
resident landbirds on Timor and 
Wetar, generally occurring in a 
wider range of wooded habitats 
than Golden Whistler, such as 
savanna woodland. No specimens 
of Fawn-breasted Whistler have 
yet been collected from Semau 
Island, but sight records have 
been claimed. The distinctions 
between adult female of the 
local subspecies of the Golden 
Whistler Pachycephala pectoralis 
calliope and adults (sexes similar) 
of Fawn-breasted Whistler 
(P. orpheus) are as follows. Fawn¬ 
breasted Whistler shows: 

1) Paler whitish lores and 
supercilium (also often 
forehead) also warm reddish 
brown, ear coverts and a 
greyer ashy shade to crown 
although this less promin¬ 
ently so on adult female 
(some birds noted to have 
browner crown and less 
obvious supercilium etc. may 
be juvenile-immature 
females). All of these areas 
are darkish grey brown (of a 
rather rich shade) on adult 
female Golden Whistler 
(calliope). 
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2) The upperparts have a 
distinctly greenish (olive 
yellow) shade and the pri¬ 
maries and secondaries edged 
similar (whereas in calliope 
these areas are darkish warm 
brown). 

3) The rump and upper tail 
coverts are dull yellow (in 
calliope these areas are only a 
slightly lighter shade of 
brown and they are only 
very slightly tinted yellow¬ 
ish olive). 

4) Upper tail darkish brown, 
strongly washed with olive 
yellow (in adult female 
calliope this lacks the yellow¬ 
ish tones). 

5) Underparts of the two are 
similar, but the yellow of 
undertail coverts tends to be 
more strongly present on 
Fawn- breasted Whistler. 

6) Bill smaller (i.e. shorter), paler 
and less robust.] 

Laniidae 

Lanius schach bentet Long-tailed 
Shrike* 

Uncommon. One bird observed 
at Onansila on 3 May 1991, and a 
single bird observed in swidden 
near Otan on 12 August 2012. The 
Long-tailed Shrike is generally a 
common bird of savanna wood¬ 
land throughout its Lesser Sunda 
distribution, with a recent range 
extension to Sermata Island 
(Trainor and Verbelen 2013). 

Dicruridae 

[S^imFosiachrus trivirgatus 
Spectacled Monarch 


C.B. Haniel collected an adult 
female (Hellmayr 1914) on Semau 
which is the only record. Re¬ 
corded frequently on the 
northern peninsula of Roti 
(Trainor 2005a), and generally 
moderately common mostly in 
tropical forest, including mangal 
on Timor (Coates and Bishop 
1997).] 

Myiagra ruficollis ruficollis Broad¬ 
billed Flycatcher 

Uncommon. Single birds ob¬ 
served in mangal at Onansila on 
3 and 4 May 1991. Occasionally 
heard, sound-recorded (XC108723) 
and seen in mangal and dry 
forest in ones and twos in 2012. A 
male was collected by A.R. 
Wallace on Semau. In Nusa 
Tenggara this bird is particularly 
common in mangal, and in 
woodland adjacent to wetlands 
and streams, but otherwise gen¬ 
erally uncommon in dry tropical 
forest (CRT unpubl. data). 

[Monarcha cinerascens Island 
Monarch 

L. Loria collected a female 
(Salvador! 1890). A small island 
species. Locally common on Roti 
(Trainor 2005a) and despite 
historical collections from 
Kupang and Camplong, is 
generally absent on Timor (Mayr 
1944). Although no recent 
records, this species has now been 
regularly recorded on Ashmore 
Reef and a record from Cassini 
Island, Kimberley region. West¬ 
ern Australia (Carter et al. 2011, 
and Ekins 2011).] 
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Rhipidura dryas semicollaris Arafura 
Fantail 

Scarce or uncommon. Ones and 
twos observed in vine forest at 
Uiasa in October 1990. Not 
recorded in 2012. Found in the 
same habitats as Northern Fantail 
R. rufiventris, but typically occurs 
in mid- and lower-forest strata 
and with a stronger association 
with tropical forest. Generally 
one of the most common 
resident landbirds throughout 
its Lesser Sundas, Flores Sea and 
Molluccan distribution (Coates 
and Bishop 1997). White and 
Bruce (1986) did not distinguish 
between this and R. rufiifrons 
although they did accept the 
various subspecies with 
semicollaris being recorded from 
Semau. 

Rhipidura rufiventris rufiventris 
Northern Fantail 

Moderately common. Recorded 
at Uiasa and Onansila mainly 
vine forest and Ficus thickets and 
several observations of birds in 
roadside trees. Generally com¬ 
mon in a wide range of wooded 
habitats including savanna 
throughout its east Lesser Sundas 
and Molluccan distribution. 

Taxonomy. The two specimens 
from Semau are similar to the 
nominate form from Timor 
being dark grey dorsally, crown 
and face blackish, a white 
supercilium, and throat and 
chest white. Roti tenkatei differs 
markedly in having the throat 
and breast dark grey with broad 
white streaks. 


Dicrurus densus densus Wallacean 
Drongo* 

Uncommon. Single birds ob¬ 
served at Uiasa during May and 
October visits and one collected 
at Usalin on 8 May 1991. Mainly 
vine forest with Ficus. The nom¬ 
inate subspecies of Wallacean 
Drongo is a common forest bird 
on Timor and Wetar, is un¬ 
common on Roti (Trainor 2005a), 
frequent on Atauro (Trainor and 
Soares 2004), but was unrecorded 
on Sermata during a visit in 2010 
(Trainor and Verbelen 2013). This 
taxon is larger and vocally 
distinctive compared to 
D.d. bimaensis of the Flores Island 
chain, and therefore should 
probably be considered distinc¬ 
tive at species-level. 

Campephagidae 

Coracina personata personata 
Wallacean Cuckoo-shrike 

Uncommon. One in vine forest 
near Uiasa on 30 May 1990; three 
observed at Onansila on 3 May 
and two on 5 May 1991; and two 
on open flats near Usalin near SE 
end of Semau on 8 May 1991. 
Uncommonly recorded in 2012 
with one bird observed in dry 
forest, and several heard calling 
with one briefly sound-recorded 
(XC116491). In Nusa Tenggara, the 
Wallacean Cuckoo-shrike is 
strongly associated with tropical 
forest, but is often common also 
in natural Eucalyptus woodlands 
especially in the mountains (CRT 
unpubl. data). 
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Lalage sueurii sueurii White¬ 
winged Triller 

Uncommon in ones and twos. 
Recorded at Uiasa in October 
1989; edge of cultivated areas at 
Onansila on 2 May 1991 and one 
was observed carrying food or 
nesting material near Usalin on 8 
May 1991. In 2012 regularly heard 
singing (XC116494, XC116495) 
and observed in tropical dry 
forest and village. A common 
bird in the Timor region, particu¬ 
larly in savanna woodland. 

Taxonomy. We treat sueurii of 
the Lesser Sundas as sub- 
specifically distinct from tricolor 
of Australia and New Guinea. 

Pycnonotidae 

Pycnonotus aurigaster aurigaster 
Sooty-headed Bulbul* 

Introduced. Commonly heard 
calling about village in August 
2012. First reported in West 
Timor at Kupang in November 
1997, about 20 km south of 
Kupang in 2004 (Trainor et al 
2006) with more recent records 
up to about 80 km from Kupang 
(Craig Robson in litt. 2010). It 
appears to have established in 
East Timor after the conflict in 
1999, presumably from cage-bird 
escapees, but is currently re¬ 
stricted to within about 10 km of 
Dili (CRT unpubl. data). On 
Sumbawa this bird was absent 
during observations in 1988-1995 
(Johnstone et al. 1996), but 
occurred widely in 2000 (Trainor 
et al. 2006). 


Oriolidae 

Oriolus melanotis melanotis Olive- 
brown Oriole, Timor Oriole 

Moderately common to common 
at Uiasa in ones and twos and 
flocks (up to 10). Mainly in vine 
forest, Ficus thickets and open 
woodland. Five specimens col¬ 
lected including a fledgling 
(A23385). Breeding recorded in 
May. In 2012 it was occasional 
with about six birds heard in dry 
forest and scattered forest trees 
in savanna with a couple of birds 
sound recorded (XC108721). Two 
adult males collected on north- 
coast of Semau by Haniel 
(Hellmayr 1914). On Timor breed¬ 
ing appears to take place at the 
end of the dry season through 
the wet season (October to at 
least March: Noske 2003). The 
Olive-brown Oriole remains 
common in tropical forest on 
Timor (Noske and Saleh 1996, 
Trainor et al. 2008) and Wetar 
(Trainor et al. 2009), is common 
on Roti (Trainor 2005a) and 
locally common, particularly in 
evergreen forest, on Atauro 
(Trainor and Soares 2004). 

Taxonomy. Not listed for Semau 
by White and Bruce (1986) and 
Roti and Timor birds are placed 
under nominate melanotis. Males 
from Semau have crown and 
mantle dark olive green, face and 
sides of throat slaty grey finely 
streaked with black and chin 
and throat grey. Females have 
head brown, the feathers with 
dark brown central streaks, 
whitish supercillium, and face 
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and side of throat blackish with 
centre of throat white. On 
colouration and size these birds 
match the nominate form from 
Roti and Timor. 

[Sphecotheres viridis Timor Figbird 

Noted by Schlegel for Semau 
(Hellmayr 1914); two adult males 
collected by C.B. Haniel 
(Hellmayr 1914) and listed in 
Bruce (1987), and Holmes (1993) 
without further comment.] 

Artamidae 

Artamus leucorynchus albiventer 
White-breasted Woodswallow* 

Uncommon. Two over Uiasa on 
22 October 1989 and two in 
mangal at Onansila on 2 May 
1991. About four birds observed 
in agricultural land in 2012. A 
widespread and generally com¬ 
mon resident throughout most 
of Wallacea. 

Taxonomy. White and Bruce 
(1986) list the subspecies 
albiventer for this region. 

Artamus cinereus perspicillatus 
Black-faced Woodswallow 

Uncommon. Two on open flats 
with Lontar palms and Acacias 
on 8 May 1991, and two birds 
perched on electrical wiring near 
Otan on 12 August 2012. One 
specimen was collected by H. ten 
Kate and two adult males were 
collected by C.B. Haniel 
(Buettikofer 1892, Hellmayr 1914). 
The Lesser Sundas endemic sub¬ 
species is generally uncommon 
throughout its restricted range 
of Timor, Jaco, Leti and Sermata 
(Coates and Bishop 1997). 


Taxonomy. White and Bruce 
(1986) list local records as 
perspicillatus, however, judging 
from Etchecopar and Hue (1977) 
and Ford (1978) the type locality 
of nominate cinereus is Timor. 

Corvidae 

Corvus macrorhynchus 
macrorhynchus Large-billed Crow 

Moderately common at Uiasa in 
ones and twos. Mainly around 
cultivated areas and in vine 
forest. None recorded in 2012, but 
generally a common and wide- 
ranging landbird throughout its 
Lesser Sundas range. 

Taxonomy. Only the nominate 
form is recorded for all of 
Wallacea. 

Hirundinidae 

Hirundo tahitica javanica Pacific 
Swallow* 

Uncommon resident. Single birds 
and small flocks (up to 6) 
recorded at Uiasa and near 
Usalin. Mainly over coastal areas. 
A widespread and common bird 
throughout most of Wallacea. 

Taxonomy. White and Bruce 
(1986) list all Wallacean records 
under javanica. 

Hirundo nigricans nigricans Tree 
Martin 

Australian migrant. Two ob¬ 
served over a beach at Otan in 
August 2012. Tree Martins breed 
in East Timor with nesting 
observed along coastal cliffs and 
recently fledged birds observed 
about ricefields (CRT unpubl. 
data). This species occurs 
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throughout Australia and Tas¬ 
mania and undergoes some 
geographic variation, e.g. north- 
south increase in body size but it 
is too mobile and continuously 
distributed to permit the evo¬ 
lution of subspecies. We treat all 
Australian and Timor popula¬ 
tions under the nominate form 
contra Gill and Donsker (2013) 
and Turner and Rose (1989). 

Zosteropidae 

Zosterops citrinellus citrinellus Ashy- 
bellied White-eye 

Common in family groups and 
flocks of over 20 birds at Uiasa 
and Onansila. Cultivated areas 
village gardens, lantana and vine 
forest. The Ashy-bellied White- 
eye was surprisingly unrecorded 
in 2012, but this may be because 
of local movements associated 
with tracking food resources. 
This bird is typically common in 
adjacent Kupang city, but is 
sometimes absent (OH unpubl. 
data). Generally one of the most 
abundant resident landbirds 
throughout its Lesser Sundas 
range. 

Muscicapidae 

Saxicola caprata pyrrhonota Pied 
Bushchat 

Scarce. Recorded at Uiasa and 
Onansila. Mainly open areas 
including grassland. One speci¬ 
men. The Pied Bushchat was 
frequently observed and heard 
singing (XC108722) in 2012 
throughout village and wood¬ 
land, typically in same habitat as 
White-bellied Bushchat, though 


probably used more open areas 
(at edge of denser dry forest 
rather than interior). 

Saxicola gutturalis luctuosa White- 
bellied Bushchat Near threatened 

Uncommon to moderately com¬ 
mon. Two recorded on open flats 
with palms and Acacia at south¬ 
east end of island in May 1991. 
More frequently recorded in 2012 
with at least four birds seen in 
village and dry forest and several 
other birds heard while singing 
(XC116493; 116496; 108709- 

108712) constantly throughout 
the morning, often in close 
proximity to S. caprata. The 
White-bellied Bushchat has a 
complex song which appears to 



Figure 13. White-bellied Bushchat 
Saxicola gutturalis luctuosa, an endemic 
of Semau Island. 
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vary by island (www.xeno- 
canto.org). A.R. Wallace collected 
two adult males and one adult 
female, and C.B. Haniel collected 
an adult male (Hellmayr 1914). 
The endemic Semau subspecies 
was described by Bonaparte in 
1851 and differs from the 
nominate form of Timor and 
Roti by the extent of white in 
tail feathers: “the base of the four 
outer pairs of tail-feathers is 
white in this form, the white 
occupying one basal third in the 
outermost pair and increasing in 
extent on pairs, the two basal 
thirds of the fourth pair being 
white” (Buettikofer 1891). This 
bird is considered Near Threat¬ 
ened because of concern over 
loss of tropical forest habitat 
(BirdLife International 2013), 
however, it remains common on 
Timor, and its preferred habitat 
(scrubby savanna woodland and 
dry forest) is little threatened by 
forest conversion. Its habitat has 
probably expanded by wide¬ 
spread tropical forest conversion 
over the last few hundred years. 

Cyornis hyacinthinus hyacinthinus 
Timor Blue Flycatcher 

Uncommon to rare. A small fly¬ 
catcher most probably a male of 
this species with bluish upper- 
parts, whitish buff brow and 
chestnut breast and belly was 
observed in vine forest at Uiasa 
on 29 May 1990. Collected on 
Semau by A.R. Wallace and an 
adult female was collected by H. 
ten Kate (Buettikofer 1892, 
Hellmayr 1914). Occurs on Timor, 
Roti and Wetar, where it usually 


occurs at low population 
densities in tropical forest. 

Sturnidae 

Aplonis minor Short-tailed 
Starling* 

One record, two birds at the edge 
of vine forest at Uiasa on 21 
October 1990. The Short-tailed 
Starling prefers evergreen forest, 
though occurs at forest edge and 
sometimes in agricultural land. 
They appear to track fruit 
through the landscape and have 
been described as sometimes 
present in large flocks at a site, 
but absent at the same location 
at other times (Noske and Saleh 
1996). Probably not resident on 
Semau, but visits from adjacent 
Timor. Similarly on Roti, this 
bird is known only from a single 
specimen (Johnstone and Jepson 
1996). 

Turdidae 

Zoothera peronii peronii Orange¬ 
sided Thrush Near threatened* 

Uncommon to locally moder¬ 
ately common. Only observed at 
Uiasa. One in vine forest on 22 
October 1989 and one collected 
from fairly open vine forest with 
Ficus on 29 May 1990. More 
frequently recorded in 2012 with 
at least three individuals 
observed in village and tropical 
forest and at least five other 
birds heard in tropical forest 
during one morning. 

The eastern subspecies audacis of 
this Timor group endemic 
remains common and under no 
threat of extinction in East 
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Timor, Atauro, Wetar, Romang, 
Damar and Babar (Trainor and 
Soares 2004, Trainor et al 2008, 
2009, CRT unpubl. data) but in 
West Timor, Roti and possibly 
Semau harvesting (chicks col¬ 
lected from nets, adults captured 
with mist-nets) for the cage bird 
trade, and particularly songbird 
competitions is intensive (OH 
unpubl. data). It appears to be at 
least locally common on Semau. 

Dicaeidae 

Dicaeum maugei maugei Red¬ 
chested Flowerpecker 

Moderately common in vine 
forest areas at Uiasa in October 
1990 (three specimens), and 
frequently seen and heard in 
village, dry forest and savanna in 
2012. One of the most widespread 
and common restricted-range 
birds on Timor, Roti, Atauro and 
Wetar occurring also in towns 
and villages including Kupang 
and Dili (CRT unpubl. data). 

Nectariniidae 

Nectarinia Solaris Solaris Flame¬ 
breasted Sunbird 

Uncommon to moderately com¬ 
mon. Recorded at Uiasa and 
Onansila mainly in village 
gardens including flowering 
Lantana and Cassia, and fre¬ 
quently seen and heard in 
village, dry forest and savanna in 
2012. A common restricted-range 
bird that occurs in most wooded 
habitats including village, but is 
uncommon or absent from ever¬ 
green forest (CRT unpubl. data). 
One specimen. 


Taxonomy. White and Bruce 
(1986) recognise the Wetar Island 
population as being no more 
than clinal, but IOC and others 
accept it as a distinct subspecies 
exquisitus. Gill and Donsker (2013) 
list the range (contra White and 
Bruce) of nominate to Wetar, but 
this is incorrect. The type locality 
of Solaris is Timor and exquisitus is 
limited to Wetar. 

Passeridae 

Passer montanus Eurasian Tree 
Sparrow* 

Introduced. Absent in 1989-1991, 
but common in villages in 2012. 
In Timor was first noted as 
present in 1974, and has con¬ 
tinued to spread throughout 
East Timor since 2002 (CRT 
unpubl. data); was introduced to 
Atauro Island in ca 2003 (Trainor 
and Soares 2004), and has 
colonised Wetar (Trainor et al. 
2009) and Lembata relatively 
recently (Schellekens et al 2011). 
Now occurs widely in the Lesser 
Sundas and throughout most of 
Wallacea (Coates and Bishop 
1997). 

Taxonomy. Almost certainly 
these are of the subspecies 
malaccensis the form found 
throughout the wider region. 

Estrilididae 

Taeniopygia guttata guttata Zebra 
Finch 

Very common in small groups 
and flocks of up to 40 indi¬ 
viduals at Uiasa, Onansila and 
Usalin in cultivated areas, village 
gardens, grassland and attracted 
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to small pools. At Onansila in 
May 1991 children caught finches 
using guitar glue on perches near 
water. Twelve specimens. In 2012 
the Zebra Finch was abundant in 
grassy areas about villages, along 
roads and savanna. Usually 
common in dry degraded low¬ 
lands on Timor and throughout 
Nusa Tenggara, and often com¬ 
mon in towns (e.g. Kupang, Dili 
and Maumere). 

Taxonomy. Differs from the 
widespread Australian form 
castanotis in having the throat 
and breast barring absent or 
greatly reduced and having 
slightly darker upperparts. 

Lonchura punctulata blassi Scaly- 
breasted Munia 

Uncommon. A flock of six at 
Uiasa on 30 May 1990 and a small 
flock at Onansila on 4 May 1991 
(two specimens collected). Open 
areas near water. A common 
finch on Timor and throughout 
Nusa Tenggara, particularly in 
degraded shrubby and grassy 
lowland areas and cultivation 
including ricefields (Coates and 
Bishop 1997). 

Lonchura molucca Black-faced 
Munia* 

A small flock drinking at pool 
near Uiasa on 22 October 1989. A 
common finch on Timor and 
throughout much of Wallacea, 
mostly in grassy and shrubby 
lowlands (Coates and Bishop 1997). 

Lonchura quinticolor Five-coloured 
Munia* 

Flock of eight in Lantana bushes 


at Onansila on 3 May 1991. 
Typically the least commonly 
recorded finch on Timor and the 
Lesser Sundas, in small groups of 
2-15 birds, often associated with 
ricefields and grassland, but with 
a stronger affinity than other 
munias to savanna woodland 
and tropical forest edge. The 
largest recorded flock on Timor 
was 70 birds at a freshwater 
marsh, where they were ap¬ 
parently breeding in Typha bull- 
rush (CRT unpubl. data). 

(Lonchura fuscata Timor Sparrow 
Two adult males collected by L. 
Loria on Semau, and also col¬ 
lected by A.R. Wallace (Salvador! 
1890, Hellmayr 1914); no recent 
records, though suitable habitat 
is widespread on Semau. En¬ 
demic to Semau, Timor, Roti 
(Coates and Bishop 1997) and Jaco 
(CRT unpubl. data). Populations 
are probably under pressure at 
least locally from capture for the 
cage bird trade in West Timor, 
particularly about ricefields 
(using glue on lines to trap 
birds).] 

Motacillidae 

Anthus rufulus Paddyfield Pipit 

Moderately common. One on 
grassy flat edge of beach at Usalin 
on 8 May 1991. A few birds were 
observed on roads and in short 
grass, photographed and sound- 
recorded (XC116492) in 2012. A 
common bird of short grass, 
fallow ricefields and agricultural 
land in Nusa Tenggara (Coates 
and Bishop 1997). 

Taxonomy. Listed under 
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Common Pipit (Anthus 
novaeseelandiae) by White and 
Bruce (1986), who referred the 
local/regional records to medius. 
Under the revision of the 
novaeseelandiae group this taxon 
is now included in the SE Asian 
Anthus rufulus group. 

DISCUSSION 

A total of 110 native bird species 
(63 non-passerine and 47 
passerine) and two introduced 
passerines have been recorded 
from Semau Island and adjacent 
seas. Only one subspecies, that of 
the White-bellied Bushchat, is 
endemic to the island. More than 
half of the avifauna is reprsented 
by new island records. Unsurpris¬ 
ingly, Semau’s avifauna is a 
subset derived from Timor, with 
a few small-island species (e.g. 
Orange-footed Scrubfowl and 
Pied Imperial Pigeon) that are 
mostly absent from Timor. These 
two islands would have been 
connected at least as recently as 
10,000 years ago. 

A great deal still remains to be 
done on the alpha taxonomy of 
Wallacean birds. Judging from 
information presented in this 
paper, the status of many species 
and subspecies is still yet to be 
resolved. Furthermore the precise 
distributions of many await 
definition, as do their migrations 
and other movements and 
abundance in given habitats. We 
have, where appropriate, dis¬ 
cussed the validity of certain 
taxa, including for example 
Brown Quail, Red-throated Little 


Grebe, Black Bittern, Emerald 
Dove, Zebra Dove, Brush Cuckoo, 
Golden Whistler, Olive Brown 
Oriole and Flame-breasted Sun- 
bird. More recent collections in 
the region that highlight hybrid 
zones e.g. in Emerald Dove that 
help explain important stages of 
population differentiation are 
essential to clarify and reflect 
subtleties in geographic vari¬ 
ation. Further work especially 
using molecular techniques will 
no doubt help resolve some of 
the species level treatments. 

Our field observations and 
review substantially improve 
knowledge of the avifauna of 
Semau. Most notably we have 
added 17 resident landbirds. 
Thirteen restricted-range birds 
have been recorded from the 
island. The observation of Timor 
Green Pigeon (Endangered) is the 
first on the island in 132 years 
(since Wallace), and is one of the 
few modern regional records 
including West Timor (Noske 
and Saleh 1996) and Roti (Trainor 
2005a). Other notable records 
include: Bar-tailed Godwit (Near 
threatened). Far Eastern Curlew 
(Vulnerable), Beach Stone-curlew 
(Near threatened), Malaysian 
Plover (Near threatened), Javan 
Plover (Near threatened). Pink¬ 
headed Imperial Pigeon (Near 
threatened). Black Bittern, Grey 
Teal, Black-naped Tern, Pied 
Imperial Pigeon and Southern 
Boobook. We did not record nine 
putative resident landbirds 
known on Semau by historical 
records (Orange-footed Scrub- 
fowl, Brown Goshawk, Rainbow 
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Lorikeet, Great-billed Parrot, 
Elegant Pitta, Timor Figbird, 
Spectacled Monarch, Island 
Monarch and Timor Sparrow). 
Semau lacks many of Timor’s 
resident landbirds because of its 
more limited land extent, but 
the low abundance of raptors in 
general was striking. The absence 
of the typically regionally 
ubiquitous Brahminy Kite 
Haliastur indus is unexpected, and 
no raptors at all were observed 
during 2012. 

Semau has low levels of 
endemism associated with its 
weak isolation (a 2.7 km sea gap 
with seas less than 50 m deep) 
from Timor. The endemic sub¬ 
species of White-bellied Bush- 
chat shows limited morpho¬ 
logical variation, but there is 
interesting variability in the 
song of the three island taxa. The 
Southern Boobook on Roti 
appears to be a distinctive species 
(Johnstone and Darnell 1997a, 
Verbelen 2010) associated with 
relatively limited isolation but 
the connectedness of Semau to 
Timor has obviously been a 
constraint to avian divergence. 

We added a large number of 
waterbirds, shorebirds and sea¬ 
birds to the island list. These 
were evidently overlooked or 
avoided by historical collectors. 
Most would be expected on 
Semau, though the presence of 
the Javan Plover is notable. 
Records of globally threatened 
(and other) migrant shorebirds 
on Semau and Pulau Kera indi¬ 
cate that important habitat 
(beach, mudflat) for these birds is 


present, and forms part of an 
important interconnected wet¬ 
land complex for these birds 
including Kupang Bay, Roti and 
Ashmore Reef (Andrew 1986, 
Trainor 2005a,b, 2011, Milton 
2005). Migrants and vagrants to 
the island include the 
Wandering Whistling Duck, 
Grey Teal and possibly the Aus¬ 
tralian Darter that were probably 
drought refugees from Australia. 
The year 1991 was a particularly 
dry year in central and south¬ 
eastern Australia and these may 
have been species seeking refuge 
from drought. Passage migrants 
and winter visitors from the 
northern hemisphere include 
the Bar-tailed Godwit, Whimbrel, 
Ruddy Turnstone and Grey 
Plover. The Sacred Kingfisher 
and Rainbow Bee-eater are ex¬ 
amples of regular migrants from 
Australia. Other vagrants and 
rare visitors include the Arctic 
Skua and Pied Imperial Pigeon. 

Biogeography 

The islands of eastern Indonesia 
occupy a major zone of contact 
between the respective floras and 
faunas of the Asian and Aus¬ 
tralian-New Guinea (Austro- 
Papuan) Regions. Although the 
concept of biological replace¬ 
ment and intergradation 
between these biogeographic 
regions had been previously 
recognised, it was not until the 
now famous Alfred Wallace 
travelled and collected exten¬ 
sively throughout the area in the 
1850s and early 1860s that a 
definition of their respective 
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limits was determined. Analysis 
of this data led him to propose 
the boundary between these two, 
now known as the Wallace Line 
as that roughly corresponding to 
the continental limit of the 
Sunda Shelf. This “boundary” 
delineates the limit of the geo¬ 
graphical range of many, basical¬ 
ly Asian, species/genera, but not 
for all. Some do, however, extend 
farther east, although many of 
these peter out before they reach 
the Australo-Papuan Region 
proper. Lydekker (1896) instead 
considered where the corre¬ 
sponding major loss of species 
from the Australo-Papuan 
Region occurred, resulting in the 
recognition of the Lydekker 
Line. This lies further east than 
the Wallace Line, roughly corre¬ 
sponding to the continental 
limit of the Sahul Shelf. The zone 
between these two biographical 
“Lines” is now known as 
Wallacea, which represents the 
transition zone between the two 
major faunas. 

Most of the currently inundated 
Sahul Shelf existed above sea 
level during the Pleistocene 
periods, and extended west from 
New Guinea to include the Aru 
Islands. The distance between 
Australia and Timor was then 
only about 90 km. Judging from 
a number of species occurring in 
both northern Australia and 
Wallacea, the close proximity of 
Australia and the Timor Region 
(Roti, Semau and Sabu etc.) has 
led to high levels of inter¬ 
gradation/exchange between 
populations. This appears to be 


particularly evident between 
north-west Australia (Kimberley 
Region) and Timor Region with 
the zoogeographic affinities of a 
number of species (including 
Brown Quail, Emerald Dove, 
Rose-crowned Fruit Dove, Zebra 
Dove, Brown Honeyeater, White¬ 
winged Triller and Zebra Finch 
for example) showing strong 
species level and subspecific 
affinities, origins and in some 
cases hybridisation with popu¬ 
lations further north and west. 
These hybrid zones or zones of 
intergradation are especially 
interesting to evolutionary biol¬ 
ogists because they provide 
opportunities to examine im¬ 
portant stages in population 
differentiation. The Timor, Roti, 
Semau and Sabu region has 
obviously had colonisation from 
both northern Australia and 
other parts of Wallacea and the 
direction of colonisation from 
that region of Wallacea to north¬ 
ern Australia is also evident 
judging from morphological 
variation in a number of species. 

Much of this similarity is no 
doubt due to the fact that both 
the Timor and west Kimberley 
regions share a tropical monsoon 
type climate, characterised by 
moderate stable temperatures 
and high relative humidity. West 
Timor is generally slightly cooler 
than west Kimberley (Kupang for 
example has an average annual 
temperature of 24.4° C compared 
to Mitchell Plateau 32.9° C) and a 
very similar rainfall (e.g. average 
annual rainfall for Kupang 1,493 
mm compared to Mitchell 
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Plateau 1,548 mm). The wet 
season (north-west monsoon) 
begins in November and may 
continue until March-April and 
the Timor region is generally 
similar with the driest months 
July, August, September receiv¬ 
ing almost no rain in most years 
as in west Kimberley. Overall the 
two regions experience a similar 
climate and in many cases have 
similar vegetation and habitat 
types, thereby resulting in many 
of the birds shared by the two 
regions undergoing little or no 
geographic variation. 

Changes to the avifauna 

Two introduced birds (Sooty- 
headed Bulbul and Tree Sparrow) 
were recorded in 2012, but were 
not recorded in 1989-1991 and 
have become naturalised rela¬ 
tively recently. The White- 
vented Myna Acridotheres cinereus 
and Yellow-vented Bulbul 
Pycnonotus goiavier have very re¬ 


cently formed naturalised popu¬ 
lations (originally from the Java- 
Sunda region) in West Timor, 
with flocks of up to 100 White- 
vented Myna observed about 
Kupang Bay (OH unpubl. data). 

Several forest specialist bird 
species, particularly those pre¬ 
ferring evergreen forest on 
neighbouring Timor (Table 2) 
have probably declined on 
Semau since the historical col¬ 
lections. Of the seven unrecord¬ 
ed resident landbirds several (e.g. 
Rainbow Lorikeet) may reach 
Semau as occasional visitors from 
the Timor mainland, while 
Great-billed Parrot, and possibly 
Spectacled Monarch, may have 
declined or been extirpated over 
the past 150 years in association 
with a reduction in the extent 
and quality of tropical forest. 
The Great-billed Parrot is one of 
the most poorly known birds in 
Nusa Tenggara, with few modern 
records. Deforestation may also 


Table 2. Status of bird species that prefer tropical forest/evergreen forest on 
Semau 


Species 

Historical 

1989-1991 

2012 

Olive-brown Oriole 

Collected 

Common 

Occasional 

Arafura Fantail 

Collected 

Uncommon 

Unrecorded 

[Banded Fruit Dove] 

Unrecorded 

Ibird 

Unrecorded 

Orange-sided Thrush 

Unrecorded 

Uncommon 

Common 

Pink-headed Imperial Pigeon 

Collected 

Uncommon 

Unrecorded 

Marigold Lorikeet 

Observed 

Unrecorded 

Unrecorded 

Yellow-throated Whistler 

Collected 

Moderately common 

Occasional 

Timor Blue Flycatcher 

Collected 

ibird 

Unrecorded 

Red-cheeked Parrot 

Collected 

Common 

Frequent 

Short-tailed Starling 

Unrecorded 

2 birds 

Unrecorded 
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have affected Pink-headed 
Imperial Pigeon, Banded Fruit 
Dove and Timor Blue Flycatcher. 
Frugivores such as Pink-headed 
Imperial Pigeon and Short-tailed 
Starling may visit occasionally 
from Timor, but the origin of the 
Pied Imperial Pigeon is unclear. 

The abundance of Yellow- 
crested Cockatoo and Helmeted 
Friarbird has probably declined 
through trapping for the cage 
bird trade. The cockatoo may be 
now extinct on Semau, but a few 
Helmeted Friarbirds were ob¬ 
served in 2012. Surprisingly 
Orange-sided Thrush maintains 
widespread populations despite 
intensive captures for songbird 
trade in West Timor and Roti 
Island (OH unpubl. data). 
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Semau Island bird species list* indicates a new island record, predominantly of migrant, visiting or non-forest resident species. 
Square brackets indicate that the species specific identity is unconfirmed. 

Status: RR=Restricted-range (< 50,000 km 5 Stattersfield et al 1998 ); R=Resident; M=Migrant; Int=Introduced; F=Forest- 


T3 

OJ 

C 

OJ 

4-J 

d 

QJ 

x: 

H 


H 

:z 


d 

QJ 

c 


d o 

OJ (N 

2S 






d ^ 

<u 




> 

OJ 

OJ 

CUD 

c 

cd 

C 

W 

II 

P-1 

T 3 

OJ 


<u • 

CUD 


- d 
^ 
On ^ 

^ £ 
g H 

B x 

Ij ^ 
X On 

.e? 

QJ 00 

X ^ 
CQ 2 

u 


c 

d Xi 

5 = 

II 

X o 
o' 


< 


c 

cd 


u 

II 

U 


c 

cd 

CUD 

cd 

> 


> 

II 

> 

■CS 

c 

OJ 

O 

C 

CU 

O 

CU 

O 


r ) QJ 
cd PQ cd 

9 

1—1 rO M 
; O cd 


I 

d CO £ 


a 




o 

CU 

T 3 

^x I 

g Q .S 

Pd 

(u r^ 

C (u 
cd CU 

2 - 

^ 


cd 

TS 

f-( 

O 

CU 

QJ 


Pd CU 
U-I O 

o ^ 


cQ cQ :d 


H 

X 


m 

pcj 


PQ 

U 

X 

Q 

PQ 


cd 

X 


H 


o 

hJ 


pcj 

:3 

3 

cd 

.w 

CO 


QJ 

Cu 

CO 


X X 


X X 


X jfc jfc jfc jfc jfc 

X X X X X 


X 




Pu r- r- . . 

d > > > ^ 


o 

Sh *=0 


6 


d O 

< s 

Bd 

X X 


O) 

Q 

X 

U 

Q I 

O ^ 
X o 

H d 

CO 

> < 
O _I 


CU CO 

d 

P::i CM ^ _J ^-^ CM X 

S X ^ CO a X < 


o 


pp 

pp 

w 

X 

o 

pp 
■i2 ’—5 
H 
H 

Up 

Q 
w 
H 
< 
O 
X 
X 
H 


1 “ 


< 

< 

X 
H 
X 

d Q 

X pp 


?fc ?Jc ?fc ?fc . . , — j ?fc . . 

XXXXXXxX 


X 

X 


X 


X 


X 


X 


C3 

1 


o 

-.e 

'U 

§ 

o 

sc 




g -S 

§ J 

s < 

s x 

5> pp 

•2 H 
^ fX 
8 < 
d' Q 


s 

C3 -2 

11 

O 5. 
U C3 
X dd. 


C3 

o 

■S^ -2 


^ < 
« G 
^ o 

< pp 

O' m 
PP m 

di 


. ’:dd 

g o 


5 Q 

a a 


m 

S d d 


X 
X o 
X <x 


t < 

X pp 


nj pp pp 

S X d 
u < 
t ^ 
u d d 


5 

w 

QO d 
pp P:. < 

Q O 

d d w 

pp pp CO 

S S o 

< < S 

o o d 

2 2 w 

pp pp pp 

H X d 

< pp H 

pp CO ^ 

X <Xi X 
X gq o 
O X ^ 


216 




X 


X 


X 


X 


* 

X 


* * 


X 

X 


* 

X 


X 

X 

* 

X 


* 

X 



X 

* 

* 

* 


* 

X 

* 


* 


* 

* 

* 

X 

X 

X 


X 

X 


X 


X 

X 

X 


X X X X X 


X 


X 


X 


X X X X X 


X 


X 


XXX 


X X 


X 


X 


s s s ^- > > 


■i O 
w u 

11 

G 'I 

I - 

^ ~s 

O 

■S. B 


^ W 
uo ^ 

O ^ 

^ Q 
X w 

O o 

p; 
CQ K 


§ u 

I i 


"Ti 

o 

t 

hJ 


|2 
S S 

w g 

^ CO 

D 

P-1 PJ 
X H 

X S 

< g 

d PP 

^ g 
te < 

< O 


-Oh 

^ I 


-2^ S ^ ^ 


< o 

aa 

3 8 


S. 

o 


"Oh 

IhO 

.S 


pp 

O X 


pp Q 

X 3 y 

u d X 

< < (X 

p? d £ 

Q X CO 
X < < 
X X X 


H 
X 
X 
< 
X 

in 

X 
w 

S X 
X X 
X O 
X z 

go 

“5 S 


_:s gJ 

-S 

'•Ix ?! 

'B ^ 

< X 

s 

X X 

d H 

X < 

9 ^ 
5 Q 

< gq 
^ X 

I X 

O 

U O 


s S 


^ CJ 
X fe 

o 5 

H H 
in in 

5 Q 

X X 
X X 
H U 
X X 

o X 
Q Q 

X X 
X X 


■S 

s 

s 
p X 
X X 

^ > 

S q 




X Q 
X X 

i8 

X g 

u d 

< q 

X < 
X X 


Q ^ 
S P 

J 6 

lg 
= ?? 
X O 

X ^ 
X Jx 

> 5 

o ^ 

X X 
X >^ 

S 3 

a s 


s 

i- 

00 

-H 

?! 

s 

6 


s 

o 

« 
s- 
.2^ 
to 

.s 

X i 

> r-O 

o o 

X pg 

P > 

X o 

X q 
< ^ 
q ? 

X ;< 


X ■« 
X X 
> ^ 
O § 

g 

n y 

X 

< s 
in ^ 

X 
X 
H 


'-0 

X ^ 
X 

o 


o 

o 


o 


s 

X 

2 

Q 


.S 

•-O 
2 

S J 

X X 
X X 

> d 

o 9 

X X 
X c 

i< 

3 £ 

Z Q 

C X 
^ X 

u 

X 

X 


X M-l 

S X 


217 


[PARASITIC SKUA Stercorarius parasiticus] 
[LESSER CRESTED TERN Sterna bengalensis] 
CRESTED TERN Sterna bergii 
BLACK-NAPED TERN Sterna sumatrana 


H 

X 


m 

pcj 


PQ 

U 

X 

Q 

PQ 


X 


H 


hJ 


pcj 

:3 

X 

3 

rt 

-w 

CO 


U 

B 

rt 


u 

Cu 

CO 


X X 


XXX X 


X xxxXXXXX^XxX 


X XXXXX X X 

XXX 

XX XX X X 


XXX 


XXX 


X 


X 

X 

X X 

X X 

X 

X 


X 


* * * 
XXX 


* * 
X X 


X X X X 


X 


X X 



218 




X ^ XX^X XXXXX XXX X 


X X 


X 


* X ^ X X 


X 


X X X X X X ^ 


X X X X X 


X 


X 

X 


X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 



X 






X 





X 

X 


X 

X 

X 


X 

X 

X 

X 

X 


X 

X 



X 

X 

X 

X 


X 

X 


X 





X 




X 


X 






X 


X 



X 







X 













X 


X 


X 


X 

X 




X 


X 



X 








X 


X 




X 


X 


X 

X 






X 
























pp 












R 

V 

V 

R 

s 

R 

M 

P-1 

(X 

(X 

(X 

(X 

pp 

(X 

(X 

(X 

(X 

(X 


(X 

(X (X 

(X 

r- 

(X 

pp_ 

(X 

pp_ 

(X 

pp_ 

(X 

pp_ 

(X 

(X 



219 


HT 

X X 


X X 



* 

X 

X 

X 



X 

S' 

pcJ 



X X 

X 

* 

X 

* 

X 

X 

X 

X 

* 

X 

* 

X 

CB 

X 

X 

X 

X 



X 

X 

X 



DH 

X 

X 


X 



X 





WB 

X 

X 

X 




X 

X 

X 




X 


H 


o 

hJ 


pcj 

ixi 

3 

■w 

CO 


U 

z 


o 

u 

Dh 

CO 


X X 


X 


X 


X 


X 


X 


XXX 


X X 


XXX 



220 




X X ^ X 


XX X X X X 


X 


X X 

X X 

X 


X 


X X 

X 

X 

X 



X 

X 


X X 

X 

X 

X 

X 

X 


- c 


(X (X 


■S ^ 

b^i O 


-S 


o 


2 ,2 
a § ^ 
a I § 

a 2 S 

S < 
o 
S w 

^ W 

R ^ (X 

P-1 < £ 
H PP 
oq X 

S CQ < 

CJ ^ ^ 

' S < 

Q < 
w ^ X 

(X p-( pp 


s 

O 


^ '—I o 

° s S 

1 Q 3 

[5 w s 

^ R 

p-l <f^ pp 

^ w u 

2 iX < 
E pp ^ 
< X X 
(X I-P u 

PP (J X 
M CO CQ 


_o 

o 

■« 

S 

2 

s 

-6 

si 

o 

H-:i 


< 


X 


X 

E 


(X p/ pp (X (X (X (X > (X 


X 

X 


s 

s 

~c 


s 

~g 

^ s < 
S ^ g 
n o E 

PP X E 
X (Hi Q 

O < d 

E Ph S 
n CO p^ 
b X X 

> i < 

PP H P-H 


00 

lO) 


00 




00 


CN 




00 




221 




NOTES ON THE ECOLOGY AND NATURAL HISTORY OF 
CTENOPHORUS RETICULATUS (AGAMIDAE) IN 
WESTERN AUSTRALIA 


By ERIC R. PIANKA 

Integrative Biology 
University of Texas at Austin 
Austin, Texas 78712 USA 
Email: erp@austin.utexas.edu 


ABSTRACT 

Ecological data on the agamid Ctenophorus reticulatus are 
presented. Active early and late in the day during summer, 
they thermoregulate actively with an average body 
temperature of 34.1°C (N=34). These agamid lizards dig their 
own burrows, which are used as retreats. They are 
omnivorus dietary generalists eating ants and termites as 
well as plant materials. Clutch size varies from 3 to 6, 
averaging 4. Adult males are larger than females. 


INTRODUCTION 

Ctenophorus reticulatus is wide¬ 
spread in Western Australia but 
does not occur in spinifex- 
sandplain habitats, only in in 
shrub-Acacia mulga habitats on 
harder soils. This agamid also 
occurs in northern South Aus¬ 
tralia and the southernmost 
Northern Territory (Cogger 2000, 
Storr 1966). During 1966-1968, we 
sampled these lizards from a 
variety of localities in WA especi¬ 
ally on the dry lakebed at my 
Lake Yeo study site (Eat. 28° 05' x 
Long. 124° 15'), now the Yeo Lake 
Nature Reserve. 


snout-vent length (SVL), tail 
length, and weight were recorded 
for as many lizards as possible. 
Some of these data were sum¬ 
marized in appendices in Pianka 
(1986). Stomach contents were 
identified and prey volumes 
estimated for all lizards collected. 
Dietary niche breadth was 
calculated using the inverse of 
Simpson’s (1949) index of 
diversity ID = 1/ Zp^ d where p^ is 
the volumetric proportion of 
prey category i. 


RESULTS 

Habitat and Microhabitats. 

Ctenophorus reticulatus are found 
in shrub-Acacia mulga habitats, 
sometimes basking above ground 
(mean height 72 cm, N = 14). They 


METHODS 

Air and body temperatures, 
activity time, microhabitat, fresh 
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Figure 1. Male Ctenophorus reticulatus on dead mulga (near Meekatharra). 



Time of Activity 

Figure 2. During summer, Ctenophorus reticulatus are active early and late in the 
day. 


leave these elevated perches to 
forage on the ground, but when 
threatened, they rapidly retreat 
under cover or go into burrows. 

Thermal Relations. Ctenophorus 
reticulatus are active early and 


late in the day during summer 
(Figure 2). These lizards are active 
thermoregulators: body tempera¬ 
tures are positively correlated 
with ambient air temperatures 
(Figure 3). Average body tem- 


223 

























Figure 3. Body temperatures plotted against ambient air temperature for 34 
active Ctenophorus reticulatus. 


perature of 34 active individuals 
was 34.rC. 

Diet. Ctenophorus reticulatus is an 
omnivorous dietary generalist, 
eating plant material as well as a 
variety of arthropods, including 
ants (31.6% by volume), termites 
(27.4%), and grasshoppers (5.8%) 
as well as vegetative material 
(23.6%). Its dietary niche breadth 
is 4.23 (Table 1). 

Reproduction. Seven gravid 
females were collected from 
September to December; clutches 
varied from 3 to 6 eggs (mean = 
4). Average snout vent length 
(SVL) of these adult females was 
74.7 mm, and their average 
weight was 14.3 g (N=4). Adult 


males are larger, averaging 86.9 
mm in SVL and 21.8 g in weight 
(Ns=13 and 9). Two hatchlings 
measured 31 mm SVL. 

Rarity. Ctenophorus reticulatus is 
rare in my samples because it 
does not occur in spinifex- 
sandplain habitats and was thus 
found only on one study site 
(Pianka 2014). 

ACKNOWLEDGEMENTS 

H. L. Dunlap provided com¬ 
panionship and assistance in the 
field. A. R. Main of the Depart¬ 
ment of Zoology at the 
University of Western Australia 
sponsored me and offered in- 
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Table 1. Summary of stomach contents of 41 Ctenophorus reticulatus. 


Number 

Number 

Number % 

Volume 

Volume % 

Frequency 

Centipedes 

3 

0.12 

0.8 

2.57 

2 

Aranae 

4 

0.17 

0.5 

1.61 

4 

Ants 

1177 

48.74 

9.82 

31.59 

33 

Wasps 

4 

0.17 

0.08 

0.26 

3 

Locustids 

6 

0.25 

1.8 

5.79 

6 

Phasmids 

1 

0.04 

0.01 

0.03 

1 

Coleoptera 

27 

1.12 

0.63 

2.03 

9 

Isoptera 

1086 

44.97 

8.51 

27.37 

10 

Hemiptera 

52 

2.15 

0.75 

2.41 

12 

Larvae 

27 

1.12 

0.82 

2.64 

4 

Other Insects 

2 

0.08 

0.04 

0.13 

2 

Vegetative 

26 

1.08 

7.33 

23.58 

26 

Totals 

2415 

100 

31.09 

100 

112 


valuable advice and tips for how 
to cope with living in the out¬ 
back. G. M. Storr of the Western 
Australian Museum helped 
greatly as well. Stomach contents 
were identified by M. E. Egan. V. 
Johnson Dennison assisted with 
dissections, data, and laboratory 
analyses. This research was 
supported by grants from the US 
National Institute of Health and 
the US National Science Foun¬ 
dation. Specimens are housed in 
the Los Angeles County Museum 
of Natural History. 
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NOTES ON THE ECOLOGY AND NATURAL HISTORY OF 
CTENOPHORUS CAUDICINCTUS (AGAMIDAE) IN 
WESTERN AUSTRALIA 


By ERIC R. PIANKA 

Integrative Biology 
University of Texas at Austin 
Austin, Texas 78712 USA 
Email: erp@austin.utexas.edu 


ABSTRACT 

Ecological data on the saxicolous agamid Ctenophorus 
caudicinctus are presented. These lizards never stray far from 
rocks. They forage on the ground but retreat to rock 
crevices when threatened. Most were above ground (mean = 
83 cm, N = 41). Active early and late in the day during 
summer, they thermoregulate actively with an average body 
temperature of 37.2°C. They are dietary specialists eating 
mostly termites and ants, but also some vegetation. Clutch 
size varies from 3 to 7, averaging 5.36. Males are slightly 
larger than females. 

INTRODUCTION 

Ctenophorus caudicinctus is 
widespread in northern Western 
Australia, the Northern Territory 
and eastern Queensland (Cogger 
2000, Storr 1967). During 1966- 
1968, we sampled a population of 
these agamids on rock outcrops 
at a granitic tor area 71 km South 
of Wiluna on the west side of the 
road to Sandstone (Eat. 27° 05' x 
Long. 119° 37'). Ctenophorus 

caudicinctus was far and away the 
most abundant species. Other 
lizard species found at this site 
included Ctenophorus nuchalis, 

Ctenotus leonhardii, Ctenotus 
schomburgkii, Egernia depressa, 

Egernia formosa, Gehyra varicgata, 

Diplodactylus pulcher, Mcnetia greyi, 


Strophurus wellingtonae, 

Rhynchoedura ornata and Varanus 
giganteus. These data were 
augmented with Ctenophorus 
caudicinctus from a few other 
localities. 


METHODS 

We recorded air and body 
temperatures, activity time, 
microhabitat, fresh snout-vent 
length (SVL), tail length, and 
weight for as many lizards as 
possible. Stomach contents were 
identified and prey volumes 
estimated for all lizards collected. 
Dietary niche breadth was 
calculated using the inverse of 
Simpson’s (1949) index of 
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Figure 1. Ctenophorus caudicinctus in typical posture surveying its kingdom from 
the top of a rock. 


diversity [D = 1/ Sp, where is 
the proportion of prey category i. 

RESULTS 

Habitat and Microhabitats. 

Ctenophorus caudicinctus are 
found in rocky habitats, often 
basking well above ground 
(mean height 83 cm, N = 41). They 
leave these elevated perches to 
forage on the ground, but when 
threatened, they rapidly climb 
rocks and retreat into crevices. 

Thermal Relations. Ctenophorus 
caudicinctus are active early and 
late in the day during summer 
(Figure 2). These lizards are active 
thermoregulators: body tempera¬ 


tures are positively correlated 
with ambient air temperatures 
(Figure 3). Average body temp¬ 
erature of 68 active individuals 
was 37.2°C. 

Diet. Although Ctenophorus 
caudicinctus consumes many 
different kinds of arthropods, it 
is a dietary specialist eating 
mostly termites (64% by volume) 
and ants (20%). Some vegetative 
material is eaten (7.2%). Its 
dietary niche breadth is 2.19 
(Table 1). 

Reproduction. Of 14 gravid 
females collected in January, 
clutches varied from 3 to 7 eggs 
(mean = 5.36). Average snout vent 
length (SVL) of these adult 
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Figure 2. During summer, Ctenophorus caudicinctus are active early and late in the 
day. 



Figure 3. Body temperatures plotted against ambient air temperature for 68 
active Ctenophorus caudicinctus. 
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Table 1. Summary of stomach contents of 73 Ctenophorus caudicinctus. 


Prey Category 

Number 

Number % 

Volume 

Volume % 

Aranae 

1 

0.04 

0.01 

0.03 

Scorpions 

1 

0.04 

0.05 


Ants 

351 

14.70 

7.63 

20.07 

Wasps 

9 

0.38 

0.52 

1.37 

Locustids 

6 

0.25 

0.39 

1.03 

Blattids 

1 

0.04 

0.04 

0.11 

Coleoptera 

28 

1.17 

1.11 

2.92 

Isoptera 

1939 

81.23 

24.33 

63.99 

Hemiptera 

4 

0.17 

0.18 

0.47 

Diptera 

1 

0.04 

0.06 

0.16 

Lepidoptera 

1 

0.04 

0.06 

0.16 

Larvae 

6 

0.25 

0.11 

0.29 

Other Insects 

5 

0.21 

0.28 

0.74 

Vertebrates 

2 

0.08 

0.16 

0.42 

Vegetative 

23 

0.96 

2.73 

7.18 

Other 

4 

0.17 

0.22 

0.58 

UnID 

6 

0.25 

0.17 

0.45 


2388 

100 

38.02 

100 


females was 62.7 mm, and their 
average weight was 10.2 g (N=14). 
Adult males are larger, averaging 

69.5 mm in SVL and weighing 

12.5 g (Ns=33 and 31). One 
hatchling measured 22 mm SVL. 
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NOTES ON THE ECOLOGY AND NATURAL HISTORY OF 
TWO SPECIES OF EQERNIA (SCINCIDAE) IN WESTERN 

AUSTRALIA 


By ERIC R. PIANKA 

Integrative Biology 
University of Texas at Austin 
Austin, Texas 78712 USA 
Email: erp@austin.utexas.edu 


ABSTRACT 

Ecological data on the skinks Egernia depressa and Egernia 
formosa are presented. E. depressa is both arboreal and 
saxicolous, whereas E. formosa was strictly saxicolous at the 
study site. E. depressa shelter above ground in mulga tree 
hollows and rock crevices, using their spiny tails to block 
off openings. During summer, times of activity are bimodal 
during the course of the day for both species. Average active 
body temperature of E. depressa is 34°C and that of E. 
formosa is 32.6°C. Both species are live-bearing, omnivorous 
dietary specialists, eating primarily termites and vegetation. 


E. depressa are semi-social. 


INTRODUCTION 

Egernia depressa is widespread in 
southern Western Australia 
(Cogger 2000, Doughty et al. 2011, 
Storr 1978, Wilson and Swan 
2003). During 1967-1968, we 
encountered these spiny tailed 
skinks at three sites, in mulga 
tree hollows on the Atley area 
(Eat. 28° 27 x Long. 119° 05') and 
in a pile of fence posts along the 
rabbit proof fence at Eat. 28° 47' 
X Long. 118° 27. Both E. depressa 
and E. formosa were found in 
sympatry in early January 1968 
on granite rock outcrops at a tor 
area 71 km South of Wiluna on 
the west side of the road to 
Sandstone (Eat. 27° 05' x Long. 


119° 37'). Other lizard species 
found at this site included 
Ctenophorus caudicinctus, 

Ctenophorus nuchalis, Ctenotus 
leonhardii, Ctenotus schomburgkii, 
Gehyra variegata, Diplodactylus 
pulcher, Menetia greyi, Strophurus 
wellingtonae, Rhynchoedura ornata 
and Varanus giganteus. 

METHODS 

We recorded air and body 
temperatures, activity time, 
microhabitat, fresh snout-vent 
length (SVL), tail length, and 
weight for as many lizards as 
possible (some of these data were 
summarized in appendices in 
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Pianka (1986)]. Stomach contents 
were identified and prey 
volumes estimated for all lizards 
collected. Dietary niche breadths 
were calculated using the inverse 
of Simpson’s (1949) index of 
diversity [D = 1/ where is 
the proportion by volume of 
prey category i. 


RESULTS 

Size. A frequency distribution of 
snout-vent lengths separates 
juvenile E. depressa from adults 
(Figure 1). 

The seven smallest skinks 
averaged 61.3 mm SVL (mean 
weight = 5.54 g). SVLs of 20 
adults (inset) average 98.9 mm 
and range from 93 to 106 mm 
(mean adult weight = 30.5 g). 


Six adult E. formosa averaged 
102.67 mm in SVL (mean weight 
= 20.4 g). SVLs of two juvenile E. 
formosa measured 48 and 50 mm 
(weights 1.7 and 2 g), respectively. 
Habitat and Microhabitats. E. 
depressa are usually found above 
ground in mulga tree hollows or 
in rock crevices (mean height 104 
cm, N = 11). One was active in the 
open sun on the ground when 
first sighted. Several others were 
basking on rocks when sighted 
but retreated into crevices. 

E. formosa were also first seen 
basking on rocks and retreated 
into crevices. In other parts of 
their geographic range, E. formosa 
are arboreal (Wilson and Swan 
2003). 

Time of Activity. During 
summer, E. depressa exhibit a 
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Figure 1. Frequency distribution of snout-vent lengths of 32 E. depressa. 
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bimodal pattern of activity 
throughout the day (Figure 2). 
Two E. formosa were active in the 
AM at 9.25 and 9.42, 7 others were 
active during the PM (mean = 
17.426). 

Thermal Relations. Active body 
temperatures of Egernia depressa 
are positively correlated with 
ambient air temperatures (Figure 


3). Average active body tempera¬ 
ture is 34°C (N=28). Females 
maintain slightly higher body 
temperatures than males. Body 
temperatures of 8 active E. 
formosa averaged 32.64. 

Diet. Egernia depressa is a termite 
specialist with a narrow dietary 
niche breadth of only 1.473 
(Table 1). Six individuals had 



Time of Activity 


Figure 2. Numbers of E. depressa at various time of day. 


Table 1. Summary of stomach contents of 32 Egernia depressa. 


Prey Category 

Number 

Number % 

Volume 

Volume % 

Frequency 

Centipedes 

3 

0.18 

0.5 

2.64 

1 

Ants 

9 

0.54 

0.16 

0.85 

2 

Coleoptera 

2 

0.12 

0.02 

0.11 

2 

Isoptera 

1592 

96.25 

15.46 

81.67 

18 

Hemiptera 

1 

0.06 

0.01 

0.05 

1 

Larvae 

38 

2.30 

1.83 

9.67 

4 

Other Insects 

3 

0.18 

0.11 

0.58 

3 

Vegetative 

6 

0.36 

0.79 

4.17 

6 

UnID 

1 

0.06 

0.05 

0.26 

1 

Totals 

1655 

1.00 

18.93 

1 

38 
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Figure 3. Body temperatures plotted against ambient air temperature for 28 
Egernia depressa. Circles represent females, males shown as diamonds. Least squares 
regression lines are shown for each sex and equations are given at the bottom 
right. 


eaten small amounts of 
vegetative material. 

Diets of nine E. formosa. are 
summarized in Table 2. Like E. 
depressa, it has a narrow dietary 
niche breadth (2.43) dominated 
by termites and plant material. 


Sociality. Many species of Egernia 
exhibit varying degrees of 
sociality (Chappie 2003). Two 
juvenile male E. depressa were 
found in the same mulga tree 
hollow along with an adult male. 
No evidence of social behavior 
was observed in E. formosa. 


Table 2. Summary of stomach contents of 9 Egernia formosa. 


Prey Category 

Number 

Number % 

Volume 

Volume % 

Frequency 

Aranae 

1 

0.2427 

0.04 

1.3559 

1 

Ants 

1 

0.2427 

0.01 

0.339 

1 

Coleoptera 

3 

0.7282 

0.16 

5.4237 

3 

Isoptera 

400 

97.0874 

1.4 

47.4576 

5 

Other Insects 

3 

0.7282 

0.08 

2.7119 

3 

Vegetative 

4 

0.9709 

1.26 

42.7119 

4 

Totals 

412 

100.0001 

2.95 

100 
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Reproduction. None of ten 
female E. depressa collected in 
January or February was gravid, 
nor was any of three female E. 
formosa collected in early 
January. Like other members of 
the Egernia complex, both species 
give birth to living young. Litter 
size in E. depressa is usually two 
and newborns are 54-59 mm 
SVL (Day 1980, Greer 1989). 
Average snout vent length (SVL) 
of adult female E. depressa is 100.1 
mm. Average SVL of 10 adult 
male E. depressa is 97.7 mm. 

Rarity. E. depressa was classified as 
rare (Pianka 2014) because it was 
found at only one of my ten 
study areas and was present at a 
low population density. 
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HELIOPHILA SESELIFOLIA (BRASSICACEAE): A NEW 
WEED FOR WESTERN AUSTRALIA 


By GREG KEIGHERY 

Keiran MacNamara Conservation Science Centre, 
Department of Parks and Wildlife, Locked Bag 104, 
Bentley Delivery Centre, Western Australia, 6983. 


ABSTRACT 

Heliophila seselifolia Burch, ex DC. (Brassicaceae) is recorded 
as a new naturalised alien for Western Australia and 
Australia. The mode of introduction and establishment of 
this southern African species are unknown and deserve 
further study. 


INTRODUCTION 

The purpose of this brief note is 
to identify and record a new 
weed for Australia. 

The Brassicaceae (Radish or 
Turnip Family) is represented in 
Australia by 20 genera and 111 
species of native plants and 33 
genera and 64 non-native or 
exotic species (Australian Plant 
Census, 2013). The family was 
revised for the Flora of Australia 
by Hewson (1982); however, since 
that revision new species of both 
native (Keighery, 2002 and 2008) 
and weedy (Keighery, 1996) 
members have been described 
and recorded. The family is a 
very close natural group 
possessing few reliable and often 
obscure characters by which to 
differentiate species and genera. 

During botanical/floristic survey 
work of the Western Australian 
Agricultural Zone for the State 
Salinity Action Plan (Keighery et 


al, 2004) an unknown annual 
herb (Figure 1) was collected from 
a naturally saline site at Gunyidi, 
Shire of Coorow, -200 km north 
of Perth. The plants were not 
able to be placed into any 
described species or genus 
known in WA. Subsequently, the 
voucher collections (12.5 Km 
ENE Gunyidi on south side of 
Gunyidi to Nugadong road, 5- 
Oct.-2000, MN <Sc SD Lyons 3000 
and 3001 (in flower and fruit); 
Same Locality, 29-Aug.-2003, R.G. 
Rees 42 (in flower)} were 
deposited in PERTH, placed in 
the Brassicaceae, but not 
allocated to a genus (instead, 
referred to as Genus sp (R.G. Rees 
42)). 

DISCUSSION 

Upon comparison with 
specimens of Australian and 
overseas Brassicaceae held at 
Melbourne Herbarium, it seemed 
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Figure 1. a: whole plant; b: mature pods; c: mature pod; d: leaf. Scale bar = 1 cm. 
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increasingly likely that the 
species was not a new and 
previously undescribed native 
Brassicaceae, but was closest to 
the endemic African genus 
Heliophila. This was confirmed 
when plant material and 
sketches were sent to Dr Al- 
Shehbaz of Missouri Botanic 
Garden, a worldwide expert on 
the family Brassicaceae. This 
resulted in the collections in the 
Western Australian Herbarium 
being allocated to Heliophila, e.g. 
as Heliophila sp. Gunyidi (R.G. 
Rees 42). 

When the Gunyidi material was 
compared to the keys and 
descriptions of all 75 members of 
the genus Heliophila in Marias 
(1970) the collections fell within 
the variable and widespread 
species, Heliophila seselifolia Burch, 
ex DC., a species that extends 
from southern Namibia to the 
western Cape of South Africa 
(Raimondo et al, 2009). The 
species has three subspecies in 
southern Africa, and the WA 
material appears closest to H. 
seselifolia var. seselifolia, but has 
small flowers for this variety. 
Hence, the Gunyidi population is 
not a localised native, but a 
perplexing new weed of 
southern African origin. 

There are only two species of 
Heliophila listed as weeds in 
Randall (2002). Heliophila 
coronopifolia L. (Blue Eyes) a 
commonly grown ornamental 
has been recorded once as a 
casual alien in Auckland New 
Zealand (Landcare Research New 
Zealand, 2001). Heliophila pusilla 


L.f. is now a very widespread 
weed of near coastal sandy soils 
from Cervantes to Esperance in 
southern Western Australia. This 
species entered Western Aus¬ 
tralia early after settlement, 
probably as a contaminant of 
fodder or ballast. The first col¬ 
lections were by James 
Drummond in the 1840’s, 
Oldfield at Fremantle in 1859/60 
and Margaret Forrest at Perth in 
1878. This species can reach very 
large populations in bushland, 
especially after disturbance, but 
is a slender small annual which is 
rarely controlled, nor has it been 
studied for it’s biodiversity 
impact. This species has recently 
been recorded from Kangaroo 
Island in South Australia, sug¬ 
gesting that it is still actively 
spreading, probably in soil or as 
seed contaminants despite a long 
residence. 

There are no other records of H. 
sessilifolia as a weed. The mode of 
introduction and length of 
occurrence in Western Australia 
are both a mystery, and deserve 
further study, before attempting 
to rate its potential impact or 
spread. Like the preceding species 
it is an annual which produces 
large seed crops, the species is 
widespread, often very common 
locally and morphologically 
variable in South Africa. Pre¬ 
cautionary principles would 
favour eradication of this popu¬ 
lation as was undertaken for 
another new Brassicaceae weed, 
Succowia halaerica (Keighery, 
1995). 
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